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ABSTRACT 

THIS DIAGNOSTIC IS UESlGMtO TO TEST THE MICRO NOVA ASYNCHKONOUS 
iNTtRFACE BOARD INCLUDING THE OPTIONAL CONSOLE DEBUG FEATURE IF 
INSTALLED. 



COPYRIGHT © DATA GENERAL COkPDRATION, 1976 
ALL WIGHTS RESERVED. PRINTED IN U.S. A, 



CUBl MNASY HACKO RtV 814,110 
311 



13:44:64 12/HJ/76 



»<, 

4l> 
",7 
«( 
i«i 
in 
il 
li 

u 

14 

lb 
16 
17 

It. 
! J. 
?fc 
21 
22 
23 
24 



NAMtl MNASYN.SR p»HT NUMBER! M94-i)0ld844 

description: nu.hu nova asynchronous interface diagnostic 
revision history: 

REV. UATt 

0* 12/«I3776 



COPYRIGHT (c) DATA GENERAL CORPOR ATICM , lS7b 
ALL RIGHTS KESEhVtn. 



ft. 



• TT1L 



.00 (• 
AoSTHACT 



t"/ 

H« 
^li, 
If 
11 

u 

13 
14 
It. 
16 
17 
lb 
IS 
2r 
21 
22 
23 
24 
25 
26 
27 
26 
26 
36: 
31 
32 
30 
34 
36 
36 
3 7 
36 
3b. 
4t 
41 
42 
4J 
44 
46 
46 
47 
Ah 
4S< 
IB 
51 
52 
5o 
54 
56 
66 
5/ 
66 
55 
6» 



tnls diagnostic is designed to test the micro nova 
asynchronous interface board including the optional 
cunsole debus feature ik installed, 

2. machine requirements 

2.1 a micro nova pro:essor 

2.2 2* UF RtAD/»RITE MEMORY 

2.3 A MICRO NUVA ASYMCHHONOUS INTERFACE BOARD 

2.4 LUDPHACK PATCH P..UG PN. XXXXXXX OR EQUIVALENT 

3. OPERATING PRDCEOiJRE 

3.1 HARD«ARe CONNECTIONS 

DISCONNECT THE TERMINAL PLUG FROM THE BOARD TO 8E 

TESTEO AND INSTALL THE SPECIAL PATCH PLUG, IF A 

PATCH PLUG IS NOT AVAILABLE, THE CONNECTIONS REQUIRED 
AREi 



TRANSMIT OATA TO RECEIVE DATA 
OATA TERMINAL RtAUV TO CLEAR TO SEND 
OATA TERMINAL READY TO DATA SET READY 
REUUEST TO SEND TO CARRIER DETECT 
REQUEST TO SEND Tu RING INOICATOR 



A81-A1 
A1B-A2 
AJ0.A6 
A12-A4 
A12-A8 



THE UNIT UNUER TEST MUST HAVE 1*27 REMOVED AND MUST BE 
PATCHED FOR S-8IT CHARACTER LENGTH CK181H19 REMOVED), 
ANY BAUU RATE MAV BE USED, AND TRANSMISSION MAY BE 
EITHER RS232 OR i!BMA CURRENT LOOP. THE BOARD DOES 
NUT PROVIDE ANY MtANS OF CHECKING PARITY OR STOP BITS. 

LOADING 

PROGRAM MAY BE LOADED VIA THE BINARY LOADER OR THE DTDS 
OR DFOS SYSTEMS AND WILL START AT LOCATION 288. IF IT'S 
DtSIRtD, "S»PEG" ANU "USREG" OPTIONS MAY BE CHANGED AT 
THIS TIME THROUGH THE HANO-HELD CONSOLE OR THE CONSOLE 
UEBuG OPTION, 

ERROR DESCRIPTION 

THIS PROGRAM IS DESIGNED TD PROVIDE A SNAPSHOT OF ALL 
SEGISTEH CONTENTS IF AN ERROR IS DETECTED, THESE ARE 
SAVED IN A MEHORY STACK AND. DEPENDING ON THE "USREG" 
OPTIONS, REPORTED To THE USER VIA SOME LISTING OUTPUT 
LltVICE. A RUNNING COUNT OF ERRORS IS ALSO SAVED BY 
THt PROGRAH, AND FACILITIES ARE PROVIDED FOR LOOPING 
IB HALTING ON ERROR DETECTION. IN ADDITION THE DEVICE 
*AUU RA1E IS CALCULATED AND THE CONSOLE DEBUG RONS 
»ND RAHS ARE VERIFIED IF INSTALLED, THE ERRORS ARE SAVE 
IN MEMORY AS FOLLOWS! 
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NT SUBTEST START 

PASS COUNTER 

M REGISTER 

REGISTER 

3T LOGOUT INTVL 

ERROR COUNT 
NT SuBlEST NUMBER 
T ERROR NUMBER 

STACK POINTER 
AVE LOCATION 
AVE LOCATIUN 
AVE LOCATION 
AVE LOCATION 

S PC* SAVE 



tjtTAlLEU tRROH MESSAGtS PRINT OUT THE REGISTER 
CONTENTS AT THE TIME UF THE FAILURE, AS HELL AS 
IuEnTIFyInG THE SUBTEST AND ERROR NUMBER CAUSING 
Tut PROoLEM, THE MtSSAGE FORMAT ISl 

chSUR NUMBER XXX ENCOUNTERED SUBTEST XX 
CRT AC AC1 AC2 AC3 PC 

X xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx 

ThFsE REGISTER CONTENTS SHOULD BE COMPARED TO THOSE 
lESIRtD BY IHt FAILING SUBTEST (0 ISOLATE THE ERROR. 



SWITCH sttTINl,S 

LOCATION »S««tG" IS USED TO SELECT THE PROGRAM OPTIONS 
(SOT SYSTEM CUNf IGUHAlION), *HILt RUNNING UNDER DTOS/ 
DFOS THIS LOCATION »ILL BE LOADED BY THE MONITOR, 
Hb«tVth UNOtR STAND-ALONE AND PROGRAM LOAU MODES 
THIS LOLATION MAY Bfc SET BY THE U5ER USING EITHER 
Tht HANO-HELO CONSOLE OR A TELETYPE KITH THt 
CONSOLE PtBUC FEATURE. Any DF THESE 
OPTIONS MAY Bt UVfcRRIODtN BY SETTING OF OPTIONS IN 
ThF "uSREu". 

S»ITC" OPTIONS 

OIFFFREnT BITS AND THfclK INTERPRETATION AT LOCATION 
"5»RtG" AKE as folloks: 
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INTERPRETATION 
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LOOP ON E 
SKIP LOOP 
PRINT TO 
ABORT CON 
PRINT OET 
SELECTED 
X ERROR P 
ALLOR END 
SUPPRESS 
DON'T USE 
USE LINE 
DON'T HAL 
HALT ON E 
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H OON'T PRINT SUBTEST COMP 

1 PRINT SUBTEST COMPLETION 

HESERVtO FOR FUTURE USE 
Id REPORT CALCULATED BAUD R 

1 SUPPRESS BAUD RATE REPOR 



USER REGISTER CONFIGURATION 

THIS DIAGNOSTIC USES BIT 81 OF THE USER REGISTER TO 
OVERRIDE THE SRlTCH REGISTER OPTIONS. THESE 
DIFFERENT BITS AND THEIR INTERPRETATION AT LOCATION 
"USREG" ARE AS FOLLOWS! 
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INTERPRETATION 

USE "SWREG" 
IGNORE "SKREG" 
SAME SIGNIFICANCE AS "SMREG" 

USE STANDARO AOORESS FOR 
UNIT UNDER TEST 
USE ADDRESS FROM "UUTAD" 
USE STANDARO CONSOLE ADO 
USE ADDRESS FROM "CONAO" 
RESERVED FOR FUTURE U8E 
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(CALCULATED BAUU NATE 
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BB13B e»B377 R0«SI2I 

BBBBBB LIMIT: 

177775 NtG31 
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B0B027 XCNT! 

0B143 BBdBijB XORFG: 
FG144 B01161 SERVICI 
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fiu B3B240 



B 


B 
BBBBB4 

pbbb i b 

BBBBlb 

fc,BBB2B 

BB0B5B 

BBB252 

lit, 

139. 

I •IBM). 

0B0U01 

1M324H 

BB2765 

16B4B0 

BBBBBB 

14BB0B 

177774 

B60B5B 

Ron 

0774BB 

B7755ID 

377 

D 

17777S 

27 

B 

b 

SUFF-1 
BUFF-1 

EbUF-I 

b 

27 



INTSV 
.TXTE 



(THIS FIGURE FUDGED TO GET CORRtCT BAUD RATE 



(SAVE 

(TIME 



LOCATION FOR TIMING LUOP COUNTER 
CONSTANT 



(POINTER TO CODE FOR CONSOLE UEBUG 
(START OF OEBUG ROM 
(RAM POINTER 



(ERROR bUFFER ADDRESS 
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(STARTING ADDRESS FOR DIAGNOSTIC 
(INHIBIT ALL CPU'S EXCEPT MICRO-NOVA 
(PERFORM THREE PASSES IN AUTO MODE 
(REQUIRE CONSOLE FOR ERROR LIST 

(REBUIRE SECOND ASTNC BOARD FOR TEST 

(STANDARD UUT ADDRESS IS TTOl.TTIl 

(DTOS SWITCH 

(DEVICE CODE 

(CAT SWITCH 

(PASS COUNT 

(RETURN. ADDRESS OF DTOS MONITOR 

(SWREG FROM DTOS 
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0,B,SnC (IGNORE ShREG? 

M.SWREG (NO. USE SHREG 

a.ShREG (SET UP S«REG FUR TEST 

3,ItGGS (GET EGGS BLOCK POINTER 

a,e,3 
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I ME 375 



ICRLVF 
IMES?S 

KRL?F 
ICRL7F 
ICE ON BUS 
TT01 
TT01 
OK 

TT01 
OK 
IMEStS 



IIOUTPUT START OF DIAGNOSTIC HEAOINGS 



I TURN ON BUSY 

IIS BUSY ON? 

IYES 

I WELL, HON ABOUT 00NE7 

IYES 

JPRINT "DEVICE NOT FOUND" 



ICRLtF 

3,8 (GET FAILING PC 

3.IEG6S (GET EGGS BLOCK POINTER 

1,8,3 (GET OTOS AUTO MOUE FLAG 

1,1, SNR [ARE NE IN AUTO MODE? 

OK (NO, CONTINUE TEST 

.♦1 



STRT 



(GO TO START OF TEST 



(THE FOLLOWINfa SUBROUTINE "ILL UPDATE ALL I/O REFERENCES 
(TO THE UNIT UNDER TEST 



*'542u5 
«2.42b3 
>'242ti2 
122408 
H4(14A3 
£44«2t! 
t12«ili3 1 
B47124 
IC21-102 



uuTup; 



:>TA 


3 


,RTN?t 


I.DA 
l.DA 

!iTA 


1 
1 


IMES?S (GET PROGRAM UPPER LIMIT 
ISTART [GET LOXER LIMIT 
8 (LENGTH 
CNTW [SET COUNTER 


STA 
l.DA 


l 

•6 


28 [SET AUTO INCREMENT POINTER 
UUTAD 


Ma 
LUA 


1 



UTMSK [SET MASK FOR UUT 
UTI.iT 



01 00575 

02 O0576 

03 00677 
514 00600 

as 00501 
0b O0bf2 
137 00603 
06 O0bP4 
09 00603 
if' e 6 
U B0O07 

12 a t. 6 1 «) 
u 00611 

14 00612 

15 O0613 

16 <l'tl4 

17 K9«0 1 5 
16 00616 
19 00617 

2k) 0(5o2o 

21 «ieteai 

22 019622 

23 00623 

24 00624 

25 O0625 

26 Si?626 

27 00627 
26 L063O 

29 00631 

30 i)0O32 

31 00633 
32 

33 

34 

35 

36 

37 «i?634 

36 

39 00035 

4 b o b 3 b 

41 .10637 

4i: O0b4o 

43 00641 

44 (90642 

45 .!0643 

46 00644 

47 0064b 
46 00646 

49 00647 

50 00650 

51 O0b51 
52 

53 00652 

54 00653 
56 00654 

56 00655 

57 0865b 
5b O0b57 

59 00660 

60 00661 



SY 

10000^ 

.'40123 

.124431 CnEtn: 

,,22020 

137400 

030427 

146414 

00041 1 

024425 

107400 

ii 3 1 1 « 

146415 

0004 10 

151400 

146415 

00040!) 

014416 C11NI ■ 

000761 

034205 

001400 

024101 D01TI 

0301 10 

142400 

120000 

014020 

042020 

000766 

16000.* I0M5KI 

eSoooe iuins: 

<,t»i»077 ADMSM 

000000 CnTki 



COM 

STA 

Lu« 

LP» 

4 HO 

LUA 

SuBb 

JnP 

LDA 

AND 

LUA 

Suoa 

JMP 

IMC 

SuB» 

JnP 

OSZ 

JnP 

LUA 

JnP 

LOA 

LU« 

Su« 

AuO 

OSZ 

s r a 

JnP 

16000.0 
060000 
0OOH77 



0,ITMSK (SET UP UUT iNTtRRUPT MASK 

1,IUMSK 

t»,»20 K.ET INSTRUCTION 

0,1 ICHECK FOf* 1/0 

2, IUINS (INSTRUCTION TYPE 

2,l,SiR 

CONT (NOT I/O 

1 , AUMbK 

0,1 (CHECK FOR 

2,C50 ITU1 OH 

2,1,SnR ITT01 ADDRESSES 

DOIT 

2.2 

2,1,SNH 

doit 

CNTR 

CHECK 

3.RTN71 

0,3 

1,ULTA0 
2.C50 
2r* 

1,1 
20 

0,P20 
CUN1 



(CHUCK NEXT LOCATION 
[HEIUHN TO TEST 



(ZERO OUT OLD ADDRESS 
(ADO IN Nt« ADDRESS 



(STURE UPDATED INSTRUCTION 

iiiET next instruction 



;ihe FUL 
I AODRkSS 

.<542»5 CONUP! 

luO InPu 
0?41,j5 
O3«lo3 
034437 
021400 
122400 
143000 
04 1400 
175400 
175400 
021400 
122400 
143080 
04140"* 



LU«1N£. SUBROUTINE WILL UPUA1E CUNSOLE I/O 
es USE" IN 1ME TTYIO PACKAGE 



514 3.R1N71 

T INSTRuClIUNS FIRST 



LL1» 
LbA 
LC.A 

LLA 

SUB 
AUO 
STA 
INC 
I i-L 
LuA 
SoB 
ALII 
SI A 



1,C10 

2,CUNA0 

3,TTIAn 

0,0,3 

U* 

2.0 

0,0,3 

3,3 

3,3 

0,0,3 

1 ,0 

2,19 

.1,0,3 



>LET FIRST *ORD 

(SUBTRACT OLD ADDRESS 

IADD NEw ADDRESS 

IRESTURE 

MOVE UP POINTER 

[GET SECOND RORU 



(RESTORE 



(NO* DO OuTPUl INSTRUCTIONS 



126400 
151400 
034423 
021400 

122400 
143000 
041400 
175400 



INC 
INC 
LUA 
LUA 
SuB 
AuG 
STA 
INC 



1,1 
2,2 

3.TT0A0 

0,0,3 

1." 

2,0 

8,9,3 

3,3 



[LET HkSl "ORD 



|hESTU«E 





01 

02 

03 

0-4 

05 

0b 

07 

36 

09 

lo 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2b 

29 

30 

31 

32 

33 

34 

3b 

3b 

37 

3B 

39 

4 »: 

41 

42 

43 

44 

45 

46 

47 

4o 

49 

50 

51 

52 

53 

54 

5b 

5b 

57 

56 

59 

So 



12 n«A 

00662 

00663 

0flb64 

00665 

00666 

00667 

00670 

30671 

00672 

00673 

00674 

00675 

00676 

00677 



SY 

O214O0 
122400 
143000 
041400 
175400 
17 5400 
* 2 1 4 
122400 
143000 
041400 
1.34203 
00 1400 
002400 
002272 



(GET SECOND "URO 



(RESTORE 



(GET THIRD 10R0 



TTIAD1 
TTOAO! 



LuA 0,0,3 

SuB 1,0 

ADO 2,0 

STA 0,0,3 

INC 3,3 

INC 3,3 

LUA 0,0,3 

SUb 1,3 

ADO 2,0 

STA 0,0,3 

LUA 3,RTN71 

JMP a, J (REIURN TO TEST 

UN?H (INPUT ROUTINE POINTER 

T1Y7 (OUTPUT ROUTINE POlNTtR 



(RESTORt 



RESET AND CHECK STATUS 



00700 006244 
0071(1 000144 
00702 060235 
OB703 0S0250 
110704 0S3550 

00705 10«U0 
0070b OR3750 

00707 100210 

00710 006245 

00711 006244 

00712 i:00144 

00713 060235 
0B714 060251 

00715 063551 

00716 10331? 

00717 063751 

00720 100410 

00721 006245 



STR1 1 


SETUP 


100. 


TS0B1 ! 


JSR * 
100. 


ISETUP 




NIOC 


35 




NIOC 


TTI1 




SKPBZ 


TTU 




EHALT 






TRP 


9,0,01 




SKPDZ 


TTI1 




EHALT 






TRP 


0,0,02 




LOOP 






JSR » 


ILOUP 




StTuP 


100. 


TS002I 


JSR » 
100. 


ISETUP 




NIOC 


35 




NIOC 


TT01 




SuPBZ 


TlOl 




EHALT 






TRP 


0,0,03 




SKPDZ 


TT01 




emalT 






TRP 


0,0,04 




LOOP 






JSR » 


ILOUP 



(SYNC PULSE FUR XOR TESTER 
HOLE TELETYPE INPUT 

(BUSY SIT NOT RESET 
(ERROR NUMBER ^l\ 

rOONE BIT NOT RtSET 
(ERROR NUnBER 802 



(SYNC PULSE FOR XOR TESTER 
(IDLE TELETYPE OUTPUT 

(BUSY BIT NOT RESET 
(ERROR NUMBER 003 

IOOnE BIT NOT RtSET 
(ERROR NUMBER e»4 



I CHECK MODEM STATUS BITS 



00722 o0o244 
ot'723 000144 
00/24 060235 
00725 o6145? 
0072b 101O14 

00727 100510 

O073.' 006245 



SETUP 


100. 




JSR » 


ISETUP 




100. 






NIUC 


35 


(SYNC PULSE FOR XOR TE: 


DIB 


0.TTI1 


(INPUT MODEM STATUS 


MLVH 


0,0, SZR 




FHAlT 




(MODEM STATUS NOT ZERO 


TKP 


0,0,05 


[ERROR NUMBER 0B5 


LOOP 






JSR * 


ILdUP 





BB13 MN4SY 

®1 SETuP IBB, 

B2 MB731 BA6244 TSBB4I JSR # 1SETUP 
B3 K0732 nn»144 100, 

'* «)P73J k)60235 NIOL 35 (SYNC PULSE FOR XOH TESTER 

as BB/34 1»252B SUBZL P,B (GENERATE ♦ ! 

HB »p/35 B62BSB DUB a.TTIl (TUHN On DAI* TERMINAL READY 

^7 BB736 n614S» OIB 7, TTI1 (INPUT MODEM STATUS 

ae UB737 *?41B4 LOA 1,C4 

$y <sif/ia 12*414 SuH« 1,B,SZR (TFST for data set heady 

le EMALT [ONE OH MORE BITS NOT SET 

11 OB741 1H8K THP B,8,B6 (ERROR NUMBER B«6 

12 LOOP 

13 «tP742 BP&245 JSR » ILOOP 
14 

15 (.».*..>...«.<...».•................................,...,.,.„..„ 

1" (BEGIN TRANSMIT RECEIVE TESTS. THESE TESTS KILL EXERCI5E 

17 HHt INTERFACE BOARD WITH A VARIETY OF DATA PATTERNS AND 

16 ("ILL TES1 INTERRUPT AND STATUS OPERATION. 

19 |. 

2* 1 StTuP IBB. 

21 UB743 ««B6244 T5BB5I JSP # ISETUP 

22 BB744 ti>?tfl44 1 idia . 

33 WB745 K6B235 NIOC 35 (SYNC PULSE FOR XUR TESTER 

24 

SS (FIRST, OUTPUT A LHARACTFR nlTHOUT CLEAR TO SEND 

26 (ENABLED AND MAKE SURE TRANSMIT GOES BUSY. 

27 

28 kia/46 B2olll LOA B,C252 (LOAD ALTERNATING BIT PATTERN 

29 BB747 rftllSl riOAS B.TTOl (OUTPUT CHARACTtR 
3b 0P75i! B63431 SKPON TTOl 

3 1 EHALT (TRANSMIT BUSY DID NOT TURN ON 

32 BB751 IBB71B TKP »,B,B7 (ERROR NUMBER BB7 
33 

•14 (SECOND, CHECK THAT RECEIVE DOES NOT GO BUSY UNTIL CTS IS ENABLE 
35 

36 BB/52 B24122 LUA l.UMtR (LOAD TIMER CONSTANT 

37 BB753 12S4B5 LU0P1I INC 1,1, SNK 

3B BB7S4 tfBB4»4 JMP TURNON (TURN ON CLEAR TO SEND 

39 BB755 B6345B SKPBN TTI1 

4B BB756 BBB775 JhP LUOPl (RECEIVER NOT BUSY 

41 F.HALT (RECEIVER «.£NT BUSY WITHOUT CTS 

42 B?757 IPieiw TRP B,B,li> (tRROR NUMBER BIB 
43 

44 (THIRD, ENABLE CTs AND CHECK THAT RECEIVE DOES GO BUST. 
43 

46 BB76B 1B252B TuRNO.il SuBZL B,M (TURN ON DTR 

47 BB761 B6215B 00«S (!,TTI1 (TO ENABLE CTS 

48 BB762 B6345B SkPBN TTI1 

49 EMALT (NO RECEIVER BU8Y AFTER DOBS 

50 MP763 101113 TRP M,B,U (ERROR NUMBER 011 
51 

52 (FUURTh, CHECK STATU5 FOR CARRIER AND RING UURING PERIOD 

53 |*HEN REQUEST TU SENO SHOULU BE ACTIVE. 
54 



55 HB764 B3B1HS 

56 MB765 U6145a 

57 BB769 112414 
5B 

59 BB767 171219 
SB 



LUA 2, CIS (LOAD BITS FOR CARRIER, DSR, AND RING 

018 B, Till (INPUT STATUS 

Su8« B,2,SZR (COMPARE 

EHALT (CARRIER, RING OR REQUEST TO SEND N.G. 

TRP 0,B,12 (ERRDR NUMBER B12 



(FIFTH, CHECK THAT RECEIVE AND TRANSMIT ARE COMPLETED RITHIN A 
(REASONABLE LENGTH 0* TIME. 



HSECS 



BM14 M N »SY 
Bl 
3* 
«3 

It* »B77M £24122 LOA 1, TIMER 

«J »!«771 <it>J7SB LU0P2I SKPOZ Till 

B6 KB772 uBU4j:4 JMP ,»4 

07 BB773 1234B4 INC 1,),M 

B6 CB774 /C«!775 JMP LO0P2 (RECEIVER NUT DONE 

»» EnALT (RECEIVER NOT DONE NITHIN 

IB BB/75 1B1313I TRP B,<»,:13 IERROR NUMBER B13 

H BB/70 ."63651 SKPDN TTU1 

12 EMALT (TRANSMIT NOT DONE 

13 OB777 1"141B THP P,B,14 (ERROR NUMBER 014 
14 

15 (FINALLY, CHECK THAT RECEIVED DATA IS CORRECT 

10 

17 imb cm ^ a « 1 1 1 LUA B,C2»2 

IB BLUV1 B7B65P DIAL 2,Tm H1NPUT RECEIVED CHARACTER 

19 B1BB2 112414 SUB* B,2,KZR 

**! EHALT II INPUT DATA NOT EQUAL TO OUTPUT DATA 

21 B1BB3 1B151B TRP 0,B,15 llERROR NUMBER B15 

22 «1B«"4 061277 DOAC B,CPU IIPERFORM I/O RESET 

23 LOOP 

24 B1BB5 B«J6245 JSR » ILOUf 
25 

26 

27 (.......................»....,.....................,,..,.,,. 

2B (TEST ALL PATTERNS ONE AT A TIME USING INTERRUPTS 

2» l«. ................... ...r.. ........................ ......... 

in B1BB6 B2B2B7 LOA B,SWREG (GET SNITCH REGISTER 

31 B1BB7 ^14^121 STA fl, SAVE I SAVE IT 

38 UlBlB U24232 LUA 1,MS»7 (GET MASK FOR TEST NUMBER PRINTOUT 

33 Mlell 124BBB COM 1,1 I INVERT 

34 H1B12 1234BB AND 1,B IMASK OUT BIT 7 

35 D1B13 B4B2B7 STA B.SHREG IPUT BACK 

36 B1b14 i3B13B LUA 2.R0MSIZ (AC2«377 

37 BIZlb B5B455 PATSTI STA 2,PATRN (SET UP INITIAL TEST PATTERN 
3<J SETUP 1 

39 B1B10 i-P6244 TSBbS: JSR » ISETLP 
4B B1B17 ^IBBBBl 1 

41 B1B2B 060233 NIOC 35 (SYNC PULSE FOR XOR TESTER 

42 Bl«2l 1B292B SUB2L B,B (TURN ON OTR 

43 B1B22 ^6225B DUBC B.TTIl (TO ENABLE CTS 

44 B1B23 ^2B123 LUA B,ITMSK (UUT INTERRUPT MASK 

40 H1B24 a62B77 MSKO t (MASK ALL BUT UUT INTERRUPTS 

46 B1B25 B2a446 L UA B.PINT (GET INTERRUPT SERVICE POINTER 

47 B1B26 B4BBB1 STA B,l (STUFF IT 

4B B1B27 B2B104 .DA B,C4 (GET ITERATION COUNT 

49 B1B3B «14B134 STA B.CNTl (SET UP COUNTERS 

in B1B31 B4il35 STA B.CNT2 

51 B1032 B3B44B SNDPTl .UA 2.PATRN (AC2« PATTERN TO BE TRANSMITTED 

52 B1B33 B71151 30AS 2, TTOl (OUTPUT CHARACTtR 

53 B1B34 B24122 RTNPT( I.UA 1, TIMER (GET INTERRUPT DELAY COUNTER 

54 01B35 B60177 [NTEN (TURN ON INTERRUPT ENABLE 

55 i)lo3t> BBB4B1 LOOPTI JMP ,»1 (NOP 

56 B1B37 1254B4 |nC 1,1, S2R (WAIT HERE FOR INTERRUPT 

57 01Mb BBB776 )MP LUUPT 

56 liHALT (INTERRUPT NOT RECEIVED IN TIME 

59 B1B41 1B161B TRP B,B,16 (ERROR NUMBER B16 

6B B1B42 BBB446 JMP LOPTR 



0013 MNA 
HI 01043 

OS 01044 
03 01043 

134 01046 

05 01*47 

06 BIO50 

07 Hiesi 
en id i k>52 

09 01053 

10 01054 

11 vf 1 w»5 

12 01056 

13 «H)57 

14 01060 
14 

lb 01061 

17 01062 
lb 01063 

10 01064 

sb 0106s 

31 otoee 

22 01OC7 

23 

24 

29 olo70 

2b 21271 

27 01072 

2b 01073 

29 O1074 

30 01o79 

31 0lo76 

32 0107/ 
3d M 1 IPO 

34 id 1 IP 1 

35 01102 
3t> O1103 
37 01104 
3b illli 
39 0110b 

4n tj i ie? 

41 

42 til lit) 

43 e>llll 

44 6)1112 
43 (11113 
4b 01114 
47 21113 
4b 01116 
4k 

50 

SI 

52 

53 01117 

94 01120 

99 01121 

5b 01122 

57 B1123 

5b 01124 

59 

60 01129 



060251 
162014 
000407 
020134 
in 15"05 
000764 
014134 
070760 
000761 
020122 
063510 
000777 
101404 
000775 

101710 

000427 
020122 
063510 
000777 
101404 
000779 



TUSNDI mbc 

auc« 
JMP 

LUA 
MUV 
JMP 
D52 
JhP 
JMP 
ILGUVI LDA 

SKPBZ 

JMP 

INC 

JMP 

EHALT 

tup 

JHP 
FALPTI LOA 

SKPBZ 
JnP 

INC 
JMP 
IUATA 5/B AC2 
EmAlT 



102010 
000420 
0*0000 
001074 
061477 
034124 
162414 
090744 
074630 
172414 

0?o7bl 
014135 
000730 
034121 
151005 
054207 

006245 

030761 
102400 
112042 
O0O4O3 
014213 
000677 



patrn: 

pint: 

INTPT! 



LOPTR: 



TRP 

JMP 



INTPT 

InTA 

LLiA 

SUBX 

JMP 

DIAL 

sue» 

JMP 

ObZ 
JMP 
LbA 

MbV 

STA 
LUOP 
JS(< » 

LlJA 
3UB 
ALCU 
JMP 

DSZ 
JMP 



TTOl (CLEAk TT01 INTERRUPT 

3,0,3ZR (DEVICE TTOl? 

ILGOV (NO, ILLEGAL UEVICE INTERRUPTED 

8, CNTI (GET COUNT OF TRANSMITTED CHARS, 

J!,8,SNR (DONE HITM THIS PATTERN? 

RTNPT IVES, FINISH RECEIVING 

CNTI (DECREMENT ITERATION COUNTER 

5NDPT ISENO NEXT CHARACTER 

RTNPT IGQ TO RECEIVE ROUTINE 

0, TIMER MAIT FOR RECEIVER TO CLEAR 

TTI ISTILL BUSY? 

.-1 IYES 

0,0, SZR INO, BUT HAIT A KHILE 

.-3 

(ILLEGAL DEVICE INTERRUPTED 
0,0,17 (ERROR NUMBER 017 
L0PTR*1 (EXIT 

0, TIMER (BAIT FOR RECEIVER TO CLEAR 
TTI ISTILL BUSY? 
.-1 ITES 

0,0, SZR INO, BUT »AIT A umILE 
.-3 
DATA IS AC3 

(INPUT CHARACTER DOES NOT ■ OUTPUT CHAR 
0,0,20 (ERROR NUMBER 020 
L0PTR»1 (EXIT 

(CURRENT PATTtRN STORED HERE 

IAC0> INTtRRUPTING DEVICE 

3.UTMS* (GET THE DEVICE MASK 

3,0, SZR (IS IT TTI? 

TOSnO (NO, TRY TRANSMITTER 

3, TTI 1 IREAD THE CHARACTER RECEIVED 

3,2,SZR IIS IT CORRECT? 

FALKT (NO, INPUT CHAR NUT • TO OUTPUT CHAR 

CNT2 (SKIP RMEN ALL CHARS RECEIVED 

RTNPT ICONTINUE 

3, SAVE |GE1 ORIGINAL SdREG 

2,2,SNR ILAST PASS? 

3,S«REG IYES, RESTORE SuREG 

ILOOP 

2, PATRN (GET CURRtNT DATA PATTERN 

0,0 ICLEAR AC0 

0,2,SZC IAC2» N£» PATTERN, SKIP IF NOT DONE 

.♦3 160 TU NEXT TEST 

TSTNM IRESTORE TEST NUMBER COUNT 

PATbT (DO TEST AGAIN 



ITRY MULT1-»0HD 

102440 SUBU 

040143 STA 

020138 Ll>A 

040137 ST» 

020142 LuA 

040133 STA 

SfcTuP 

0O6Z44 T50B7! Jb" • 



»ORST CASE PATTERN TRANSFERS USING INTERRUPTS 

0,0 (CLtAR XOR FLAG 

0.XORFG 

0,BUF UNITIALIZE BUFFER ADORESS 

0,BuFA 

0.XCNT IAND COUNTER 

0,CnT 

100. 

1SETUP 



0016 MNA 

01 01126 

02 01127 

03 0113B 

04 01131 
03 01132 

06 01133 

07 01134 
06 01133 

09 01136 

10 01137 

11 01140 

12 01141 

13 01142 

14 01 143 
19 01144 

16 01143 

17 01146 
lb 01147 

19 01150 

20 01151 

21 01152 

22 01153 

23 0U54 

24 01199 
23 0115b 
26 

27 01157 
2b 01160 
29 

30 01161 

31 01162 

32 oU63 

33 01164 

34 01165 

35 01166 
3b 01167 
37 61170 
3b 01171 

39 01172 

40 01173 

41 01174 

42 01173 

43 (1176 

44 01177 
43 

46 0120b 

47 01201 
4b »12?2 
49 01203 
5t 01204 

51 01205 

52 0120b 
53 

54 01207 
59 el 210 
5b 0121 1 
57 01212 
56 01213 

59 01214 

60 01213 



SY 

000144 

060235 

020140 

040022 

102440 

040141 

1O2S20 

062250 

020123 

062077 

020144 

040001 

020137 

040020 

040721 

024133 

040134 

040135 

024122 

022020 

061131 

06,177 

000401 

125404 

000776 

102110 
^00415 

071477 
063735 

000461 
034124 
172414 

B0O417 
074550 
032021 
156414 
000421 
014135 
000406 
020141 
101004 
000453 

006245 
*>P». 4b4 
H24122 
060177 
000750 
060251 
172014 

102210 
014134 
000737 
000770 
*52022 
056422 
f,24J2l 



100, 

NIOC 

LDA 

STA 

SUSU 

STA 

SuBZl 

OOBC 

LDA 

MSKO 

LUA 

STA 

LUA 

STA 

STA 

LDA 

STA 

STA 
TRNSMTI LDA 

LDA 

DOAS 

INTEN 
L00P3I JMP 

INC 

JMP 

EHALT 

TRP 

JMP 
[INTERRUPT SERV 
INTSVI INTA 

SuPDZ 

JMP 

LDA 

SUB* 

JMP 

01 At, 

LDA 

SUB" 

JMP 
CONS DSZ 

JMP 

NXT: LUA 

MOV 
JMP 

LOOP 

J3R » 

JMP 

LUA 

INTEN 

JMP 

I NIOL 
ALCtt 
EMALT 
TRP 
OSZ 
J>-P 
JMP 

»l StA 
STA 
LUA 



33 

0,EtfUFA 
0,22 
0,0 

0.ECNT 

P,W 

8.TTII 

0.ITMSK 



0.SERVIC 

8,1 

»,SUFA 

0,20 

0,21 

0,CNT 

e.CNTi 

0.CNT2 
1, TIMER 
0,»20 
0.TTO1 

.♦1 
1,1, SZR 

L00P3 



(SYNC PULSE FOR XOR TESTER 
(GET ERROR BUFFER ADORESS 
(SET UP POINTER 

(CLEAR ERROR COUNT 

(TURN ON OTR 

(TO ENABLE CTS 

(UUT INTERRUPT MASK 

(MASK ALL BUT UUT INTERRUPTS 

(SET INTERRUPT LINKAGE ADORESS 

(LOAD BUFFER ADDRESS 

(SET UP TRANSMIT ANO RECEIVE POINTERS 

(SET UP COUNTERS 



(LOAO BUFFER CHARACTER 
(OUTPUT CHARACTER 
(ENABLE INTERRUPTS 



(INTERRUPT NOT RECEIVEO 
(ERROR NUMBER 821 
(SKIP TO END OF TEST 

INE 



0,0,21 

NXT 
ICE ROUTIN 

i 

35 

XORER 

3,UTMSK 

3, 2, SZR 

XMIT 

3.TTI1 

2,421 

2,3, SZR 

DATER (INPUT CHAR OOESNlT EOUAL OUTPUT CHAR 

CNT2 

RTN 

0.ECNT 

0,0, SZR 

ERPT 



(XOR ERROR? 
IYES 



(TEST FOR TTI 
(INPUT CHARACTER 



(GET ERROR COUNT 
(ANYTHING TO REPORT? 
(YES, TELL THt "OHLO 



ILOUP 

8DTST (ENTIRE BUFFER CHECKED 

1, TIMER 



LOOP 
TTOl 
3,2 

0,0 

CNTI 

TRNS 

RTN 

2.P2 

3, #2 

1,21 



SZR (TEST FOR TTO ADDRESS 

(INVALID ADDRESS RECEIVED 
22 (ERROR NUMBER 822 



MT 



(SAVE GOOD DATA 

IbAVE FAILING DATA 

(GET READ BUFFER AODRESS 



0017 MlvASV 
81 01216 «46("22 
«2 01217 >Jl<)141 
(13 it 122m t<2/2u7 
04 0)221 «24224 
06 01222 1P7415 

06 0122J jmuTS* 

07 01224 K14021 ELOBP! OSZ 
B« »1225 014021 OSZ 
09 01226 02*021 LDA 
If 0t227 040137 STA 

11 01234 m2rit<i4 LD» 

12 41231 04*1J3 STi 

13 41232 42012? LD » 



STA 1,#22 ISAVE ADDRESS 

IS2 ECNT [INCREMENT fcRRON COUNT 

LUA f),S»RtG IGET SWITCH REGISTER 

LUA 1,MSK1 ianu air 1 MASK 

AND« 0,1, SnH (LOUP ON ERROR? 

J« p CON (NO, CONTINUE TEST 

21 IGET NEw dEGINNlNG ADDRESS UF 

21 ITEST DATA BUFFER 

0,21 

0,BUFA (STUFF IT IN BUFFER ADDRESS 

0,C4 IGET NEw COUNT 

0,CnT (STUFF IN COUNTER 

0, TIMER (WAIT FOR RECtlVEK 10 CLEAR 

SKPflZ TTI ISTILL BUST? 

JMP .-1 (YES 

INC 0,0, SZR (NO, WAIT A WHILE 
JMP .-3 

LUA 0.XORFG ICHtCK FOR XOR CALL 

MUV 0,0, SZR (HAS IT XOR"/ 

•IMP CUN (YES, CONTIMUE 



14 41233 06 J5 1 1? 
16 81234 404777 

16 41235 1B14U4 

17 0123b 400775 
IB 141237 P20143 
19 0124ii 101BU4 
2«J 41241 »eM7J2 

21 ' D *'» »/» »C2 . DATA IS ACS - BUFFENAOORESS ACl 

" Eh'LT IKEPORT FAILURE 

23 41242 l«23ll» TRP 0,H,23 ItRROR NUMPER 023 

24 41*43 «,4„j732 jmp «i»T ISHOULD NUT GET HERE IF LOOPING 
2b ,11244 020143 XURtR: LUA 0.XURFG IFIRST XOk FAIL? 

26 01245 1MHJB4 MUV 0,0, SZR 

27 4124b *i40716 JMP InTSV*3 INO, CONTINUE TtST 
26 01247 142040 ADC 0,4 (YES 
29 4126b 444143 STA 0,XUR^G (TURN On XDR FLAG 
3H 01251 404753 JMP EL0UP (GO TO ERROR LOUP 

31 dl262 424140 EKPI! LUA 0,EoUFA (GET ERROR BUFFER S1ART 

32 01253 440022 STA (1,22 

33 01264 432022 AGIN: LUA 2,»22 IGET GOOD DATA 

34 B1253 436022 LUA 3,»22 (GET FAILURE DATA 
3b 4125b 026022 LUA 1,#22 IGET uATA BuFFEk ADDRESS 
3b 41257 014141 DSZ ELNT IALL DONE? 
3/ 41260 B0B401 JMP .♦! , N0 , CONTINUE 
36 41261 440717 JMP N»T*3 (YES, RETURN 
iv (DATA S/0 AC2 - DATA 18 AC3 - BuFFER ADDRESS ACl 
4B EMALT (REPORT FAILURE 

41 01262 142410 TRP 0,0,24 IERROR NUMBER 024 

42 41263 40377! JMP AGIN 
43 
44 
4b 
4ft 
47 ' ----- " " ...-,„,, 

4B 41264 4/1771 INOtRR! NOEHR 

46 BJTST: SfcTuP 1 

50 1*1263 .46244 TS010: JSR • ISETUP 

51 01266 404041 l 

52 412B7 4*4235 N10C 3S ISYNC PULSE FUR XOR TESTER 

53 01274 424)11 LUA 0,C252 (LOAO DATA PATTERN 

54 41271 12o52«l SuBiL 1,1 (GENERATE *1 
5b H1272 1524ai» SUB 2,2 ICLtAH AC2 
5b k)1273 I0611S1 OOAS «,TT01 (OUTPUT DATA 
57 H1274 B6S25H ODBC l.TTIl (TURN ON CTS 
58 

5 * (COUNT TIME REQUIRED FOR COMPLETION, 13,5 USEC, PER P*SS 

6n «)127b BS37bB CTIME: SRPOZ TTIl (TAKES 7.2 USEC ♦ 1.0 USEC FOH SKIP 



l« 



(DETERMINE APPROXIMATE BAUD RATE OF ASYnCM INTERFACE 



•1018 MNASV 
^1 />127o b C" f) 4 w 4 

12 <<1277 1514^4 

13 V-\-MV, WU77R 
114 



JMP ,*4 

INC 2,2,SZR (TAKES 2.4 USEC 

JMP CTIME (TAKES 2.9 USEC 

EHALT (INTERFACE HUNG UP ON TRANSMIT 

TRP 0,0,25 (ERROR NUMBER 025 



»b .Ham 1/261*1 

^16 

"'7 (CALCULATE BAUD RATE FROM LOOP COUNT 

H» H1J02 is5«ll21 STA 2.SAYE ISAYE AC2 

B!( Wl3fi3 ie240Gi SUB B,JI (CLEAR ACB 

lt> 

11 " j »"D "»Tt» (lB«>ITS/CHAR)/CSAVE«13.5«ta««.«)SEC/CMAR 

12 U1304 ,524113 LUA 1,0135 (LOAD 135 DECIMAL 

13 «13fb B733B1 mul (MULTIPLY LOOP CNT BY 135 

14 ,113P>6 1K1?B5 MOV 0,0, SnR 

16 «Jl3f7 ttiAlV, JMP MISPI) (GO TO CALCULATIONS FOR HIGH BAUD RATE 
lb BlJllo 034114 LUA 2,Oiat>0 (LOAD 1000 OECIMAL 

17 .11311 B731B1 OIV (SCALE VALUE TO EASE CALCULATIONS 
lb B1312 13100« MOV 1,2 (MOVE QUOTIENT TO AC2 

IS, 11313 .20115 LUA 0.MSMK lieu, 0819 DECIMAL, MSW 

2b 61314 424116 LUA l.LSMK 1100,000 DECIMAL, LSW 

21 01316 d73101 DIV IBAUO RATE IN BINARY NOW IN ACl 

22 0131b vetiAuS JMP BDOU" POUTPuT BAUD RATE 

23 01317 131000 HISPD: MQV j,g 

24 01320 020117 LUA 0,M$HM il 100, 000, 000 DECIMAL, MSH 

25 01321 024120 LOA l.LSWM 11100,000,000 DECIMAL, LSH 
2b 01322 0731B1 mv KCOMPUTE BAUD RATE 

27 B1323 0441»f< BUOUT: STA 1,BAU0 

2b 01324 020207 LUA 0,SNREG 

29 0132b 1»1222 MOVZR 0,0, SiC I'CHECK FOR BIT 15 

30 01326 i!004g5 jmp ,»5 

31 01327 "106253 J5R • IMESTS 

32 01330 0P2704 MUG3 

33 01331 K.0O232 JSR # IPOETC 

34 B1332 006254 JSR # ICRL?F 

35 ^QOP 

36 01333 *0b245 JSR * IlOOP 
37 

36 ITEST BREAK FUNCTION 

39 StTUP 100. 

40 01334 B0S244 TS011I JSR » ISETUP 

41 01336 0*0144 100, 

42 .J1336 B60235 M10C 36 ISYNC PULSE FOR XOR TESTER 

43 01337 1"24P!B SUB 0,0 (LOAO OATA - ALL ZEROS 

44 B1340 126520 3UBZL 1,1 (GENERATE »1 
46 01341 03B121 .UA 2,SAVt (LOAD COUNT 

46 01342 150640 VEGUR 2,2 (CHANGE SIGN AND DIVIDE BY 2 

47 01343 061161 JUA5 f,TTOl lOUTPuT DATA 
40 01344 066050 008 l.TTU (TURN ON CTS 

49 01345 151405 CUUNT: [NC 2,2,SNR ITIMING LOOP - SHOULD WAIT 

50 0134b B0B404 JMP BREAK IUNTIL 1/2 OF CHARACTER 

51 B1347 063S50 linPON TTIl IIS TRANSMITTED AND THEN 

52 41350 001(1775 JMP COUNT (TURN OFF ClEAR TO SEND 

5i) l-.hALT (RECEIVE COMPLETED TOO SOON 

54 B1351 102610 TkP 0,0,26 (ERROR NUMBER 028 
56 01352 062?50 BREAK: DOB 0.TTI1 (TURN OFF CTS 

56 81353 101404 ,'nC 0,0, SZR IWAIT FOR A WHILE 

57 01354 0P0777 JMP ,»1 

55 01355 B61460 018 0,TTI1 IINPUT STATuS 

59 B1356 123405 liNO 1,0, SSR (MASK ALL BUT BREAK BIT 

6 * EhalT IBREAK BIT NOT DN 



t.P19 MNASY 
Ml 01357 1*2717 

02 01360 066257 

03 01361 020122 
74 01362 101404 
as 71363 070777 

36 

017 71364 776245 

Ms 

79 

n 

11 

l£ 

13 
1" 

15 



TKP 


0,7,27 


OOBC 


l.TTIl 


LDA 


e,Ti«ts 


INC 


e,a,szR 


JMP 


.-1 


LDOP 




JSR » 


ILOOP 



[ERhOK NUMBER 027 

[TURN ON DTK TO EMPTY TRANSMIT BUFFER 



(MAHE SuRt BUFFER IS MT BEFURE I0R5T 



I*. ............... •••••.••««•••»•«••••«••«*••*••»•••«••«••• 

flHlS StCTION WILL TEST THE OPTIONAL CONSOLE DEBUG FEATURE 
|. .......................... ............................... 

[CHECK FOM ROM 

SETUP 



01365 076244 T5712! 

01366 000005 

lb 6)1367 062239 

17 01377 030126 

lb 01371 721707 

IS 01372 <||<ll 

20 01373 101007 

21 01374 171477 

22 0IJ75 025007 
176415 

000497 

124705 

077445 

05B72B 
020125 



23 61137b 

24 01377 

25 01470 
2b >914ei 
27 01472 

26 611473 
29 (11474 040721 

38 t)147S 020130 
31 tll4?b 04^131 
32 
33 

34 M1477 172527 

35 01410 H 3 14 1 Z 7 L00P4! 
3b 611411 03416)7 

37 (11412 1577616) 

36 611413 041770 NEXT: 

39 611414 725727 
461 691415 122414 
41 

42 6)1416 173717 

43 (11417 15146)4 

44 61142^ 172414 

45 71421 07*772 
4b 01422 171423 

4/ 71423 077765 

4B 

49 

57 W1424 172707 

51 U142S 737127 

52 01426 041777 ONES: 

53 71427 025700 

54 01437 122414 
55 
5b 01431 173110 

57 01432 151407 

58 01433 172414 

59 71434 777772 
67 



5 

JSR » ISETUP 
5 

NIOC 35 

LDA 2.MUDT3 

LUA 7,7,2 

IS2 7,2 

»0" 7,0 

INC 7,7 

LUA 1,7,2 

SuB« 0,1, SNR 

JMP DONE 

CUM 1,1, SNR 

JMP DONE 

STA 2,27 

LEA 7,RUMoUF 

STA 7,21 ISET TEST SUFFER START 

LDA 0,RUMSIi 

STA 7, LI«IT (SET LIMIT COUNTER 



(SYNC PULSE FOR XOR TESTER 

ILOAD R0» START ADORESS 

(LOAD FIRST »ORD OF ROM 

[INCREMENT MEMORY 

[NOP 

(INCREMENT REGISTER 

(LOAD INCREMENTED "OROS 

(MEMORY IS RAM- BYPASS TEST 

(MEMORY NOT INSTALLED- BYPASS TEST 
(SET ROM START ADDRESS 



( TEST RAM LOCATIONS Oh- 



SuB*L 
LUA 

LDA 
AUU 
SI A 
LU« 

sue» 

EMALT 

THP 

INC 

SuB* 

JnP 

iNCi 
JMP 



7,7 

2, RAMA 

3,C27 

2,3 

»,0.2 

1.7,2 

1,7, SZR 

7,7,30 

2,2 

3,2,SiH 

NtXT 

f,B,SNC 

LD0P4 



COnSULE DEBUG OPTION 
(GENERATE ♦! 
(KAM STARTING ADDRESS 

(UPPER LIMIT OF RAM 
(STORE DATA IN MEMORY 
(READ MEMORY OATA 



[RAM OR ROM DROPPED OR PICKtO UP BIT 
[ERROk NUMBER 730 



(GO TO NEXT MEMORY LOCATIUN 
(TEST Nt«T DATA PATTERN 



(SET RAM LOCAlIPNi 
AOC 7, 
LUA 
STA 
LDA 
SUM* 
EMALT 
TRP 
INC 

sue* 

JMP 



IU 



"ALL UNtS" 
(GENERATE 



177777' 



2, RAMA 
7,7,2 
If", 2 
1 ,7, SIR 

7,7,31 

2,2 

3,2,S*R 

0~ES 



(STuRt UATA 
(CHECK UATA 



[BIT DROPPED IN RAM OR ROM 
(ERROR NUMBER 731 



0727 MNASY 








01 




(CMtCK 


ALL LOCATIONS OF 


02 01435 


022727 


loops: 


LDA 


7,»20 


03 1436 


026721 




LDA 


1,»21 


74 01437 


176415 




SUB* 


0, 1,5NR 


3b 01440 


077404 




JMP 


.♦4 


06 01441 


030720 




LUA 


2,20 


77 71442 


034721 




LDA 


3,21 


«B 






EMALT 




79 71443 


173217 




TRP 


0,7,32 


17 01444 


014131 




DSZ 


LIMIT 


11 0144b 


070777 




JMP 


LOOPS 


12 






LOOP 




13 01446 


076245 




JSR • 


ILOOP 



PROGRAM FOR CORRECT VALUES 
(LOAD ROM DATA 
(LOAD CORRECT OATA 



[GET FAILING ADDRESSES • ROM 
[ANO DATA BUFFER 
[INSTRUCTION DOES NOT COMPARE 
(ERROR NUMBER 032 



[END OF ROM TEST 



ll<021 PNASV 

.TITL MNPAC 

S ^zzpiizvviixzn: **;**•*;***•*:*•***;;;:*;*** 

ll ^*L" * ND 0UTPUTS P4SS COMPLETE MESSAGE 

Hi SJ2S2 S5SSS? 00~ t . ISZ PASS (INCREMENT PASS COUNTER 

lit i«1491 020207 Lu4 J,S»REG 

11 01452 024227 |.D» I.M5K4 

12 01453 107404 AN p 0,1, SZR 

13 01454 000406 JMP ,g 

14 01455 006253 JSR * IMES?S 

!j! »f«7 "S^ 7 « M ° G?2 (OUTPUT TtST LOMPLETEO MESSAGE 

! " 4 " «J 4 *J'» LDA 1.PA3S (SET PASS NUMBER 

17 01460 006250 JSR • U0C11 (OUTPUT 

IB 01461 006254 J S R , ICHL?f 

1* 01462 102400 sub 0,0 

21 ^4«4 ^?J? SU ".TSTNM , CLEAN SUBTEST COUNTER 
\\ l\.\i " 41 " l-UA 3.IEGGS (GET DTDS MODE 

22 (1146b 021400 LD a B.D.i 

H "J 4 " i?'? B * MDV 0,0, SNR (MANUAL ON AUTO? 

? 4 ^ 4 " »»?*'»* J»P ' "tP?T (MANUAL MODE 

11 til,, tl%tl\ °" 3 ' 3 ,4UTD - DECREMENT PASS COUNT 

27 I 47J SS?!SJ J " P * RkP?T ,N0T COMPLETED 

» zi«. s 4 3 ! 4 ^ RrRN! i?: *;^ 3 2 ■«■«■ °°«. ^«» to btos 

3? Sw7K S»f»!» ° U4C "' C ' U 'PERFORM 10 RtSET 

31 01476 001000 jH p , f j (RETURN To OTOS 

33 
34 
35 
36 (**••»••••••.»«..«.,«,,. .,.....»«,, , % ». 

" IFOLLU-ING IS A PACKAGE OF SUBROUTINES T "haMDUE *TME *»£ TOpT "*" *" 

,S 'tHALT, AND LOOP fUNCTIONS. TMEY ARE INTENDED TO FORK A 

*• 'Vt,**1™1 P4rK4lifc U5 * B I-E bT ANT MICRO-NOVA DIAGNOSTIC. 

41 ***•"****••***«•«•*»*•»*«•»•«•.#.«»....♦,.»,..».» 

42 

'■i '**•*********•*•♦*••**•*•*«.................,.........,,..... 

44 ' T Ht SETUP SUBRUUTINE CLEARS SUBTEST ERROR COUNTS, INCREMENTS**' 

" (THE SUBTEST POINTER, PERFORMS AN I/O RtSET, INIT ALIZES THE 

4 ? (ITERATION COUNTS, ANU CLEARS ALL THE REGISTERS. 

46 01477 8121401! XSETUP! LOA 0,0,3 , SET N0 , 0F p* s ************************* 

4 » »}»"!« S,4B '?« STA (J.ITR (INITIALIZE PASS COUNTER. 

So 01501 040566 STA 0.ITRCT ' 

31 01502 175400 INC 3,3 

II VAU lllli\ SU 3.L00PR (SAVE SUBTEST START ADDRESS, 

3d 01504 020204 |_oa 0,RtP?T 

VL ^\lll l8lleB5 M0V B.0.SNR (IS THIS THE FIRST SUBTEST? 

55 01506 040204 STA 0.REP7T (YES, SAVE IT 

" l\f" f'^13 I 5Z TSTNM (INCREMENT TEST COUNTER 

57 01510 102400 SUB 0,0 

50 l\t\i til^l "' e-EKRCT (CLEAR SUBROUTINE ERROR COUNT 

SB 01512 105000 MOV 0,1 (CLEAR REGISTERS 

60 01513 131000 MOV 1,2 



27 

2b 



0022 mn 
01 01514 
32 01 SIS 
"3 0151b 
34 
it 
016 
07 
00 
iV 
10 
11 
12 

13 01517 

14 01520 

15 01521 

16 01522 

17 01523 
lb 0)524 
IB 01525 
2i 01526 

21 S.1527 

22 01530 

23 0153; 

24 01532 

25 01533 

26 01534 
01535 
01536 

Pi 01537 

30 01540 

31 01541 

32 01542 

33 01543 

34 01544 

35 01545 

36 01546 

37 01547 
3b 01550 

39 01551 

40 0)552 

41 01553 

42 01554 

43 01555 

44 01556 

45 .11557 

46 01560 

47 01561 
4b 01562 
4U 01563 

50 01564 

51 01565 
32 0156b 

53 01567 

54 01570 

55 01571 

56 01572 

57 01573 
56 01574 

58 01D75 
60 01576 



ASY 
155000 
061277 

002201 



"UV 2,3 

OOAC 0,CPU (PERFORM 10 RESET 

JMP * LUOPR (STAHT SUBTEST 



( THE 

(INST 

(CONT 

(LOUP 

(A ME 

(ARE 

(••♦« 

XEHAL 



EHALT SERVICE ROUTINE IS ACCESSED THROUGH A HAkDNARE TRAP 
RUCTION. IT PERFORMS VARIOUS FUNCTIONS DEPENDING ON THE 
ENTS OF "S.IREG", INCLUDING DETAILED ERROR PRINTOUTS AND 
Inl UB HALTING UN ERRORS, ALL REGISTERS ARE SAVEO IN 
MQF.Y STACK AND, IF LOOP UN ERROR IS NOT SELECTED, THEY 
RESTUREO PRIOR TO RETURNING TO THE SUB-TEST. 



074001 

034046 

062401 

102400 

026046 

030537 

1464b5 

004534 

030535 

073101 

044214 

102400 

040540 

083477 

102000 

040527 

060277 

010212 

000402 

014212 

000401 

010526 

020224 

061035 

020107 

030214 

112423 OtCR: 

000403 

010520 

0007/5 

034516 FHORD: 

113000 

024511 

133000 

024510 

137000 

025000 

021400 

107415 

008406 

034500 

030476 

156404 

000450 

0»0403 

123000 BITON: 

041400 

•120207 PRINT! 



Tl MTFP 
LDA 
SAV 
SUB 
LDA 
LDA 
SUB 
JSR 
LUA 
DIV 
STA 
SUB 
STA 
SKPBN 
ADC 
S1A 
INTUS 

isz 

JhP 
DSZ 
.IMP 
[5Z 
1.0 A 
!>0A 
LDA 
l.OA 
!>U8Z 
,IMP 

isz 

.MP 
LDA 
(,DD 

LUA 

ADD 

LUA 

'DO 

LUA 

LDA 

AnDS 

JMP 

LUA 

LDA 

SUB 

JMP 

JMP 

ADO 

SU 

LDA 



3 ISAVE REGISTER 3 

3,46 ILOAO ADDRESS OF ERROR 

ilSAVE EVERYTHING IN STACK 
0,0 

l,»4(i ir GET TRAP INSTRUCTION 
2.TRP0 |IGET TRAP MASK 
2,1,SNR FIS IT A USER TRAP? 
USER I'YES 
2.CT100 

ISHIFT RIGHT 6 BITS 
1,ERMUM (SAVE ERROR NUMBER 
0,0 

0,EF*RO ICLEAR ERROR FLAG RORD POINTER 
CPU (TEST FOR INTERRUPTS ENABLED 
0,0 
0,INTFLG (SET FLAG 



ERCNT 

.♦2 

ERCNT 

.♦1 

ERRCT 

0,MSK1 

0,35 

"I.C28 

2.ERNJM 

0,2,SNC 

FnORD 

EFMRD 

OECR 

3,£FHRD 

0.2 

1.MA3H 

1,2 

l.FLACi 

1.3 

1,0,2 

0,0,3 

0,1, SNR 

BITON 

3.ITRCT 

2.ITR 

2,3,Si:R 

MULTI 

PRINT 

1,0 

0,0,3 

0.SNREG 



(AVOID ZERO ERROR CNT FROM WRAP.AROUND 

(INCREMENT SUBTEST ERROR COUNT 

(GET BIT t 

(NOTIFY XOR TESTER OF MASTER FAIL 

(GET ERROR NUMBER 

(INDEX EF«RD AGAIN? 

(NO 

(YES 

(TRY AGAIN 

(GET FLAG KORO POINTER 

(MAKE POINTER POSITIVE AGAIN 

(EET MASK TABLE BASE AODRESS 

(ADD TO INDEX VALUE 

(SET ERROR FLAG TABLE BASE ADDRESS 

(ADD TO INDEX VALUE 

(GET ERROR MASK BIT 

(liET FLAG TABLE NORO 

(FIRST TIME FOR THIS ERROR? 

(TES- PRINT IT 

(TEST FOR FIRST PASS 
(OF THIS SUBTEST 
(MULTIPLE ERRORS 

(OR IN BIT FOR THIS FAILURE 

(CHECK BITS 0-6 



0023 MNASY 
01 M I &7? 324226 
42 01600 !?/«< 
io 01601 <<?«!44t 
.44 01602 0HDS63 
«b »1 1 blr" J 002460 
13b 01604 024214 
07 01605 006250 
0« ^1 1 6«"0 006253 
09 01607 002467 
It) 01610 024213 

11 01611 006250 

12 01612 HS62S4 

13 01613 006263 

14 »|tH 002502 

15 0161b 00b254 

16 01616 070222 

17 01617 1P1120 
IS 01620 126500 

19 191621 006250 

20 01622 024216 

21 »1623 006247 

22 01624 024217 

23 01625 006247 

24 01626 024220 
2b 01627 006247 

26 01630 024221 

27 01631 006247 
26 01632 105220 
2Si 01633 0H6247 
it, 01634 ^06254 

31 01635 034163 

32 01636 7120222 

33 01637 U25400 

34 „lb4 b 12S004 
3b 01641 000632 



4b 01653 024224 

46 01654 10740b 

47 01655 000245 
4b 01656 010222 
4y 01657 010406 

50 01660 «60l77 

51 01661 062601 



LOA 1.MSK3 

AND 0,1, S2R (TEST FUR DETAILED ERROR LOG 

JMP MuLTI >X ERROR PRINTOUT ONLY 

JSR 4 IMES7S (PRINT OUT OETAILEO ERROR MESSAGE 

EKMS1 

LOA l.ERNUM 

JbR 4 J20C7T (INCLUDING ERROR NUMBER, 

JSR ♦ IMES7S 

EMSlA 

LOA 1,TSTnM 

JSR 4 I2QC71 [FAILING TEST NUMbEk, 

JSR » ILRL7F 

JSR 4 IMES7S 

EK«S2 (AND CONTENIS Of 4LL REGISTERS 

JSR 4 ICRL7F 

LUA 0,STACK«5 (GET CRY AND PC 

MOVZL 0," MOVE CRT TO CARRY bIT 

SUBCL Id (MOVE CRY TO AC1 BIT 15 

JSR 4 I20L7T (CARRY BIT 

LOA 1,S1ACK*1 

JSh 4 1H0C71 (AC0 

LOA I,S1ACK»2 

JSR 4 IP0C7T (AC1 

LDA 1,STACK»3 

Jb» 4 IP0C7T (AC2 

LOA 1,S1ACK*4 

JSR 4 IP0C7T (AC3 

MOVZP 0,1 (GET FAILING PC 

JSR 4 IP0C7T [PRUGHAM COUNTER 

JSR 4 IC»L?f 

LUA 3,ItGL,S (GET EGuS BLOC" PulNTER 

Li/A 0,S1ACK»5 (GET FAILING PC 

LUA 1,0,3 [GET QTOS AUTO MOOE FLAG 

MOV 1,1, SZR (ARE «E IN AUTO MU0E? 

Jnp RTRN (YES, EXlt TEST 



3o 01642 020207 MuLIIi LUA 
37 01643 024231 LU« 

3f 01644 107405 AND 

39 0lb4b 000405 Jr.P 

40 0164b 006253 

41 01647 072542 

42 U1650 006254 

43 «1651 063077 

44 01652 020207 



0,S«RtG 

1 ,MbKb 

0,1, SNR (hALT ON ERROR? 

,»S l«0 
JSk 4 IMES7S (YES- OUTPUT MESSAGE 
f . K P S 4 

JS>* 4 TCKL7F 

H»LT (ERROR HALT IS HERE 

LLA B,SwREG 



LU» I,MSK1 

li,D 0,1, SNR (LOOP ON ERROR? 

JbR 4 ILOOP (YES 

IbZ STAtK»5 

IbZ INTFLG (»ERE INTERRUPTS ENABLED? 

iNTtN (YES 

ktT [RETURN TO TEST 



52 01662 0014M0 USEKI J"P 0,3 

53 01663 100010 TRP0I 100010 

54 01664 000100 C7100: 10? 

55 01665 000000 INTFLb: 

56 01666 000144 1TR: 144 

57 01667 000000 ITRCT: 

56 01670 000223 MASK: MbK0 

Sb 01671 001674 flag: ERFlG 

60 01672 00000? EnRCTi 



(USER MAY CHANGE THIS TO USE TRAP 



46 



[ERROR FLAG »ORD POINTER 

[ERROR FLAG KURDS, 1 BIT FOR EACH ERNUM 



0024 MNASY 

01 01673 000000 EFRRO: 

02 01674 000*40 ERFLG: .BL«. 

03 «*.«•«*««• 
»j MMfc LOUP SUBROUTINE KEEPS TRACK OF THE NUMBER OF SUBTEST 
a6 [ITtRATIONS AND ERRUR LOOPS, AND PRINTS OUT ERROR PERCENT 

07 (AND SUBTEST COMPLETION HEADINGS IF SU DIRECTED BY 

08 [THE "SMREG" CONTENTS. 

09 ,,«...«.,.••.•««••••••••••••••••••••»••«•«•****•*••*****« 

It, 01734 054205 XLOOP: STA 3.RTN71 

11 01735 0147.52 OSZ ITRCT [DECREMENT ITERATION COUNT 

12 01736 0P0447 JMP RLOOP 

13 01737 024733 NKTST: LLA 1,ERRCT ...„„. 

14 01740 125005 MOV l.l.SNR (ERRORS ENCOUNTERED? 
lb 01741 000430 JMP NOERR (NO ERRORS 

16 01742 006253 JSR 4 IMES7S (PRINT ERROR X HEADING 

17 01743 002530 EMSJA 

lb 01744 024213 LDA l.TSTNM (GET FAILING TEST NO. 

19 01745 006250 JSR • I20C7T (PRINT IT 

21. 0174b 006253 JSR 4 IME37S 

21 01747 0025J5 EmSSB 

22 01750 102400 SUB 0,0 

23 01751 024112 LDA l,D100 

24 01752 030714 LUA 2,ITR 
2b 01753 07J101 JIV 

2b 01754 03M716 LDA 2.ERRCT _-„,.. , 

27 01755 073301 «UL [CALCULATE TRUE ERROR PERCENT 

26 wl/56 006251 JSR 4 IP0C7S (AND VALUE 

29 01757 000245 .TXTE 7X7 

30 0176a 006254 JSR 4 ICRL?F 

31 01761 152400 SUB 2,2 

32 01762 05«7l0 STA 2.EKRCT [CLEAR ERROR COUNT 

33 01763 «3«i7eS LUA 2,ITR 

34 01764 .150703 STA 2, ITRCT [INITIALIZE PASS COUNTER 

35 B1765 020207 LUA 0,5i.REG 

36 01766 «24224 LDA 1.MSK1 

37 01767 107409 AMI 0,1, SNR (LOOP ON ERROR? 
3b 01770 001,415 JMP RLOOP (YES 

39 01771 020207 MUERRI LUA 0,SMRtG 

40 01772 063635 SkPDN 35 [CHECK FOR XOR TESTER FAIL 

41 01773 000406 JMP ,*6 [NO FAILURE 

42 01774 010212 ISZ EMCNT (INCREMENT ERROR COUNT 

43 0177b 000401 JMP .♦! 

4« 0177b 024224 LUA l.MSKl 

45 01777 107405 AND 0,1, SNR [LOOP ON ERROR? 

46 W2B00 000405 JmP RLOOP [YES 

47 02001 024232 LDA 1,MSK7 

46 02002 107404 AND 0,1, SZR (OUTPUT SUBTEST NUMBER? 

49 02003 004422 JSR TSTOUT [YES 

50 02004 0P22k5 JMP 4 RTN71 [PERFORM NEXT SUBTEST 

51 02005 020215 RLOOP: LUA 0, STACK [GET STACK POINTER 

52 020^6 06100I MTSP (RESET STACK 

53 02007 060001 M1FP IANU FRAME POINTERS 

54 02010 020207 LUA "l,S»RtG 
5b 02011 024224 LUA 1,MSK1 

5b 02012 107404 AM) 0,1, S2R [LOUP ON ERROR? 

57 02H13 002201 JMP 4 LOQPR >N0 

5b 02014 02U212 LU« 0.ERCNT IYES 

59 0201b 10U05 "OV 0,0, SNR (ANY cRkORS? 

60 0201b «iP22Kl J""" 5 4 LUOPR IND, nOT YE1 



0025 MN 

01 02017 

(92 02020 

03 02021 

04 02022 

05 02023 

06 02*24 

07 02025 
! *8 02026 

09 02027 

10 02030 

11 02031 

12 02032 

13 02033 

14 02034 

lb 02055 

lb 02036 
1? 02*137 

lb 42041? 

li< 02041 

20 «'2f'42 

21 

22 

23 

24 

25 

2b 

27 

It 

2U 

it 

31 

32 

33 

34 

35 

3b 

37 

3b 

iy 

40 
41 
42 
43 
44 
45 

4b 
47 
4b 

4» 

581 

51 

52 

53 

54 

5b 

5b 

57 

SB 22043 

38 02044 

ee> 02045 



AaY 
101224 

000404 

0B6253 
0»2552 
006254 
0<»2201 
054206 
10240P 
124213 
M30211 
073101 
101004 
000406 
006253 
002563 
0242)3 
01*6250 
006254 
034206 
001400 



T5TLUT1 



nuviH 


0,0, SiN 


jmp 


• ♦4 


JS» » 


IME57S 


ERMS5 




JSR 4 


ICRL7F 


JMP 4 


LOOPR 


Sl» 


3,RTN72 


SuB 


0,0 


LuA 


1 ,TSTNM 


L0« 


2,INTVL 


DIV 




MOV 


0,0, SZR 


JMP 


.♦6 


JSR 4 


IMES?3 


H0S?1 




Lu» 


1 ,T8TNM 


J5R » 


IZ0C7T 


JSR * 


ICRL7F 


LOA 


3.RTN72 


JMP 


0,3 



0,0, 5Z» (FIRST TIME FOR ERROR LOOP? 
(NO 



(OUTPUT LOOPING ON tRROH MESSAGE 



(PERFORM PRINT-SUB CALCULATIONS 
,0,SZR (IS THERE A REMAINDbR? 

(YES, DUN'T PRINT THIS TIME 

(OUTPUT SUBtEST COMPLETION HEADING 

(AND SUDTtST NUMBER 

(RETURN TU TEST 

f..... ......*........».,...,..,...»,,...,,.,.,,»»,.,, ,,»,.,.. 

(FOLLOWING IS A GROUP OF TTY/LPT DRIVER AND SERVICE ROUTINES 
|.. ............,.......,..........,,,.*.»..,,.,.,,,.. ,.,,,,,. 

(ULENAME'TTVIQ 

(1ELETYPE NUN INTtRRUPT PACKAGE 

(CARRY, AC0,AC1,AC2 SAVEU 

CMES7S'' PRINTS ASCII MESSAGES AS SPECIFIEO-BY ASSEMBLER 

("CWL7F" PRINTS A CARRIAGE RETURN 

("P0C7T" PRINTS CC1J IN OLTAL 

("ZUC?T" PRINTS Cll) IN OCTAL, LEAOING ZEkOS SUPPRESSED 

("PUE7C" PRINTS CUJ IN DECIMAL, LEADING ZEROS SUPPRESSED, 

(1HE ABOVE THREE ARE FOLLOWED BY A TAb 

("PUC7S" PRINTS Cll) IN DECIMAL, LEADING ZEROS SUPPRESSED, 

(FOLLO»tD BY THE CHARACTER STURtO AT CALLING LOCATION ♦!, 

(PROGRAM RETURNS TO CALLING LOCATION »2. 

("TINTO" ACCEPTS OCTAL, AND 

("TIN70" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS 

(INTO AC1 FROM THE TTI, LEADING NULLS, TABS, 

(AND SPACtS ARE IGNORED, A 16 BIT UNSIGNED INTEGER IS 

(FORMED, THEN NEGATED IF A MINUS SIGN IS TYPEO, 

(EXIT AT CALL + 1 IF INPUT ERROR "ITH AC0«BAD CHAHACTtR,, 

I (NOT A LEGAL DIGIT OR TERMINATING CHARACTER) 

(EXIT AT CALL*2 UPON TERMINATING CHARACTER 

( WITH AC0>0, 0, 40, 12, 15, 55 

( FUR NULL, SPACE, LINE-FEEi), CARRIAGE RETURN, COMMA 

(THE ABOVE HAIT FOR TTO DONE, THEN CLEAR TTO, 

("CnC?T" PRINTS ASCII CHARACTUR IN C(0)K( C(8)L MUST BE 0. 

(EXITS CALL *2 IF C10)R«B( SIMULATES TAB 

("TYP7E" PRINTS CC0)R TO THE TTO OR LPT ON BOTH AS PEP. THE 

(SNITCH SLLECTION REGISTER 'SwREG'. 

(EXITS AT CALL*!. REPLACE "TYP7E" KITH 

(INTERRUPT 'TYP7E' IF DESIRED, 

("TPS7P" PRINTS A SPACE AND EXITS AT CALL*1 WITH AC0 » 4B 



054551 
004562 
034547 



MES7SI 



STA 

JSR 

LJA 



3.RTN7A 
SAV7E 

3,RTNTA 



(SAVE THE RTN ADDRESS 
(SAVE THE STATE OF MACHINE 

1 



0026 MNASY 








01 0204b 


010546 




ISZ 


HTN7A 


02 *t»*7 


314 




LP A 


2,0,3 


03 02050 


024417 




LOA 


1.P3777 


04 02051 


021000 


MtSYNI 


LUA 


0,0,2 


05 02052 


125112 




HOVL« 


1,1, SZC 


0b 02053 


123701 




ANDS 


1,0, SUP 


0/ 02054 


12J401 




AND 


i,a,SKP 


06 0205b 


151400 




INC 


2,2 


UK 02056 


12400e 




COM 


1,1 


10 02057 


004414 




JSR 


CHC7T 


11 02060 


0007/1 




JnP 


MES7H 


12 02061 


000402 




JHP 


.♦2 


13 02062 


004411 


PLS7T: 


JSR 


CHC7T 


14 02063 


004551 


PtX?Tl 


JSR 


R5T7R 


13 02064 

lb 

17 02065 


002530 




JMP 


PRTN7A 


000000 


PSP71 







16 0206b 


000000 


SPT7G: 







IV 02067 


000377 


P3777: 


377 




20 02070 


0^001 1 


PC 17 11 


11 




21 02071 


000PI00 


CHR7E1 







22 02072 


0001*00 


CAC701 







23 










24 02073 


040777 


CHC7T: 


STA 


a,CAt:?e 


25 02074 


101319 




MUVS» 


0,0,SNR 


26 02075 


001401 




JMP 


1,3 


27 020/6 


1751W0 




MOVL 


3,3 


2b 02077 


0547/2 




STA 


3,CHR7E 


2S* 02100 


034770 




LOA 


3,PC1?1 


30 02101 


116415 




SUB* 


0,3,SNR 


31 










32 02102 


000403 




JMP 


CMA73 


33 02103 


004556 




J5« 


TYP7E 


34 02104 


000407 




JMP 


CHE7X 


35 02105 


004551 


CHA731 


JSR 


TPS7P 


36 02106 


020513 




.UA 


B.CHR7Z 


37 02107 


034410 




-DA 


3.PC77 


3b 02110 


163404 




AND 


3,B,SZR 


3U 02111 

4b 

41 02112 


000774 




JnP 


CHA73 


040507 




■ STA 


0,CnR?Z 


42 02113 


420757 


CME7X) 


.OA 


,CAC70 


43 02114 


034755 




.l)A 


3,CHR7E 


44 02115 


175200 




40VR 


3,3 


45 02116 

46 

47 02117 


001400 




JMP 


0,3 


004007 


PC77: 


7 




4b 










48 02120 


0S4474 


CRL7F1 


STA 


3,RTN?A 


50 02121 


004505 




JSR 


SAV7E 


51 02122 


020405 




-UA 


0,K1S? 


52 02123 


004536 




JSR 


TYP7E 


S3 02124 


020402 




.DA 


0,K12? 


34 02125 


00073S 




JMP 


PLS7T 


55 0212b 


000012 


K12?: 


12 




5b 02127 


000015 


K157: 


15 




37 










58 










5» 










60 02130 


054464 


Z0C7T: 


STA 


3.RTN7A 



(CC2) POINTS TO MESSAGE 
(A S BIT MASK 
(C(2)»DATA WORD 



ICt0)»OATA CHARACTOR RIGHT 

(INC TO NEXT NORD 

(FLIP "ASK 

(PRINT 

(ANOTHER 



(RESTORE THE STATE OF MACHINE 
(EXIT 



(AC0 SAVE IN CHCTT ROUTINE 

(SAVE AC0 

(RETURN *2 IF NULL 

(FOR CARRY SAVE 

(PRINT CO) RIGHT 

(AC3 > 11 

(SKIP IF A TAB IS NUT TO 

(BE SIMULATED 

(PRINT IT 

(EXIT 

(PRINT A SPACE 

(AC3 • 7 

(SIMULATE A TAB WIT* 1 
(TO 7 SPACES 

(RESTDRE AC0 
(RESTORE CRY 
( 
(EXIT 



(SAVE RETURN 
(SAVE THE WORLD 



(PRINT CARRIAGE AND LP 
(GO TO RESTDRE THE MORLO 



(SAVE THE RTN ADDRESS 



B027 MNH3Y 








01 02131 


004475 




JS» 


SAV7E 


82 «18132 


1024OB 




SUB 


0,B 


03 02133 


OBU404 




JnP 


ZPO?T 


04 02134 


054460 


P0C7T: 


ST* 


3.RTN7A 


B5 02133 


004471 




JSt* 


SAV7E 


Kb 02136 


£24464 




LOA 


0.PC67B 


a; n?i37 


152620 


ZP07T! 


SuBZR 


2,2 


as J2i4»; 


(.34463 




L0» 


3,PC1?0 


Oy 02141 


000416 




JnP 


P0C71 


IB 02142 


1754UO 


PuCTSl 


INC 


3,3 


11 0214J 


054491 




ST* 


3,RTn?A 


12 (12144 


0B4462 




JSP 


5AV7E 


13 *214S 


034447 




LUA 


3,RTN?A 


14 02146 


021777 




LB* 


0,-1,3 


lb 










16 










17 02147 


040716 




ST4 


0,P5P7 


IB 02150 


102"«1* 




ADC 


0,0 


11* 02151 


000 404 




JnP 


PUCJ2 


20 02152 


054442 


PDE7C: 


ST* 


3.RTN7A 


21 02153 


t/04453 




Jb« 


SAV7E 


22 02154 


102400 




Sub 


0,0 


23 02155 


034751 


POC72! 


lu* 


3.K127 


24 02156 


031446 




LU* 


2,DtT?8 


29 02197 


(407E7 


PDC71: 


5T* 


0.SPT7G 


26 










27 










2t> 02160 


101415 




INC» 


«i,a,SN« 


sy »2i«i 


1B1400 




INC 


0,0 


30 02162 


0401)42 




ST» 


B,ZSU7P 


31 02163 


054442 




ST* 


J, TUP? 


32 02164 


034540 


DC07T: 


LUA 


3.ZSU7P 


33 0216b 


1020ol 


DEC7TI 


*UC 


0,B,SKP 


34 B216o 


140400 




Sub 


2,1 


3b i)21*7 


iei4i?5 




INC 


0,0, SnR 


3d 0217.) 


15123b 




HOVZR* 


2, 2, SnR 


37 02171 


034431 




LUA 


3.PC670 


38 02172 


146493 




SUBO« 


2, 1,SnC 


39 02173 


000773 




JnP 


.-5 


40 02174 


054530 




SI J 


3.ZSUVP 


41 

42 0217a 


163B04 




AUP 


3.0.SZR 


43 02176 


104675 




JS« 


ChC?T 


44 02177 


034426 




LU* 


3,TnP? 


4b 02200 


102400 




SuB 


0,0 


46 02201 

47 

46 02202 


172423 




SuBZ 


3,2,SNC 


O0O4B3 




JnP 


,»3 


4V B2?03 


1P1400 




INC 


0,? 


SB 022/4 


000775 




JnP 


.-3 


91 02205 


111004 




Muw 


0,2,SZR 


92 02206 


O0O7O6 




JnP 


0C07T 


93 022?7 


034697 




I.UA 


3.SFT7G 


94 02210 


»2066(t 




LU* 


0.PC171 


9b 02211 


175405 




INC 


3, 3, SnR 


50 02212 


020653 




LD* 


0,PSP? 


57 02213 


OB0647 




JNP 


PLS7T 


56 










5S 02214 


PI b 


R1N?AI 







«fe 02216 


l * 


PCR7Y! 


!> 





SAVE THE WORLD 



SAVE Trie R1N ADDHESS 
SAyE THE WORLD 

PRINT CO) IN OCTAL 

C(2)«1001100, C(3)«10 

UPDATE THE RTN ADDN PNTR 

SAVE THE WORLD 

READ THE CHARACTER TU BE 

PRINTED AFTER THE DECIMAL 

NUMBER 

SAVE THE SPECIAL CHAR. 

AC8« -1 

SAVE TnE RTN ADDRESS 
SAVE THE WORLD 

C(3)>12 

PRINT C(l) IN DECIMAL 

ACTIVATE/DEACTIVATE 1HE TAIi FOR 

SPECIAL CHARACTER 

BOTH ENTRIES PRINT NUMBER 

SKIP IF ACB IS NOT -1 



(IHtN TAB TO NEXT POSITION 

(SAVE AC3 

(ZEROS SUPPRESS STUF 

(SKIP FIRST TIME HEHE PER DIGIT 

(DIVIDE CCAC1) BT C(AC2) 

I 

IFOR ZERO SUPPRESS 

I 

[SUBTRACT MURE? 

(YES, GO BACK 

(NO, SAVE ZERO SUPPRESS FLAG 

(CtO)"DI6IT 

(HAKE ASCII 

(PRINT 

(NESTURb AC3 

I 

(DIVIDE CCAC2) BT CIAC3J 

(SKIP IF AC3 > AC2 

(AC3 < AC2 

(SUBTRACT MORE 

(«AS IT LAST DIGIT? 

(NO, GET NtXl DIGIT 

(YES, CHECK THE SPECIAL CHAR FLAG 

(FOLLOW THE PRINTOUT WITH 

(1AB IF NOT SPCL CHAR FLAG 

(OTHERWISE FOLLOW WITH THE CHAR 

(TO EXIT 



(CRY SAVE LOCATION 



0026 MnA 
HI 02216 

32 02217 

33 02220 

04 02221 

05 02222 

06 02223 

07 02224 
0b 02225 
0S 

10 
11 
12 
13 
14 
19 

16 02226 

17 02227 
lb K223B 
Iw 02231 

20 02232 

21 02233 
22 

23 
24 
25 
26 
27 
28 
Z» 

50 02234 

31 02235 

32 02230 

33 02237 

34 0224u 

35 02241 
36 

3/ 

3b 02242 

36 (2243 

40 02244 

41 02243 

42 02246 

43 (2247 

44 02250 

45 02251 

46 02262 

47 02253 
46 02254 
44 0229b 
50 

51 B2256 

52 02257 
93 02260 

54 02261 

55 02262 

56 02263 

57 02264 
5b 

59 

60 o226b 



SY 

00^000 
0011003 
000000 

000060 
O 1 
093420 
O 



PAC70I 
PACfi: 

PAC72: 
CHR7ZI 
PC670: 
PC170I 
0ET781 
TMP7I 



IACO SAVE LOCATION 
(AC1 SAVE LOCATION 
(AC2 SAVE LOCATION 



60 
16 

10B00. 



( SAV7E , SAVE THt WORLD ROUTINE 

( 

I THIS ROUTINE SAVES ACB,AC1,AC2 AND CRY 

( 



04J778 
044770 
05077B 
1B11BB 
ri40763 
OBI 400 



SAVVEi 



STA 

SIA 

STA 

MDVL 

STA 

JMP 



e,PAC7u 

1.PAC71 

2.PAC72 

B,B 

B.PCR7Y 

0,3 



; 

( RST7K , RESTORE THE WORLD ROUTINE 

I 

( THIS ROUTINE RESTORES THE ACB,AC1,AC2 AND CRY 

( 



020761 
101200 
B207tif< 
024760 
B3B7bB 
00140B 



1331*05 

0P?466 
126400 
156422 
125401 
157O01 
0B0775 
05450B 
/207SB 
163B00 
cR 44to5 
030523 

^40444 
(,20446 
1P1BH1 
(,40441 
17510? 
054440 
034565 



170404 



RST7R! LD* 
nuvR 
LD* 
LD* 
LD* 
JnP 



TPS7P: 



TYP7Ei 



nuv 

Jnp 

SUB 

SUBZ 

InC 

»DD 

JHP 

STA 

LU* 

»un 

JS« 

JnP 

ST* 

LU* 

nuv 

SI* 

HDVL 

ST* 

Lu» 



INC. 



B,PCRTY 

0,0 

B,PAC7B 

I.PAC71 

2.PACT2 

e,3 



1,3,SNR 

TIN?R 

1,1 

2,3,SZC 
1, l.SKP 
2,3,SKP 
.-3 

3.FST70 
»,PC87B 
3,0 
TYP7E 

TJN7W 

B.TAC7B 
B.PC470 

a,o,SKP 
o,TAC?a 

3,3 

3.TYP7R 
3.INT7 



3,3,SZR 



(CAN'T NUB-OUT IF AC1 ■ B 
(RETURN WITH ILLEGAL CHARACTER 



(SKIP IF AC3 IS LESS THAN AC2 



("FST7D" IS NON -1 
IACO > 6B 



(ECHO AND DELETE THE DIGIT 



(SAVE ACB 

(SKIP OVEN ACB SAVE 
(SAVE ACB 

ISAVE CRY AND RTN ADDR 
(TYPE THE RIGHT BYTE OF ACB 
(IF IT IS HERE DUE TO SWITCH 
(SETTING ROUTINE THEN THE TYPE 
lUUtS TO THt TTY WILL BE ENABLED 
ISKIP IP INT? IS -1 



0029 MN 
01 02260 
«i! 02267 
03 0227*. 
04 

«S 02271 
as 02272 
07 02273 
00 VIS274 

10 0?27b 

11 02277 
12 

15 viiify. 

14 o230i 

15 02302 
If 02303 
17 02304 

16 0230b 
IS 0230b 
210 B ? J w/ 

21 rf 2 J 1 id 

22 02311 

23 02312 

24 12313 

25 02314 

26 02315 

27 t)231b 
20 u2317 
29 02320 
3k. 02321 

31 02322 

32 02323 

33 02324 

34 o232b 
3b 

3b 0232b 

37 02327 

36 02330 

39 02331 

40 «2332 

41 02333 

42 02334 
43 

44 

49 02333 

40 0233b 

47 

4a 02337 

49 

90 02.140 

91 02341 

92 02342 
S3 

54 02343 
3b 02344 
9b 02349 
97 02346 
58 02347 
99 02350 
«0 



AaY 
034207 
177100 
17S112 

0B0405 

B611U 
0635H 
u(M777 
0S0211 
177100 
177103 

000405 
061117 
»63917 
k.00777 
0*0217 
034345 
163400 
116043 
034415 
162432 
010707 
034541 
116445 
054704 
020404 
034404 
175800 
001403 
000000 

000000 

000000 

0M0040 

020525 
004732 
010664 
040420 
152000 
020771 
175620 



054767 
101112 

124400 

034657 
167000 
044659 

126400 
151113 
M00433 
004666 
020402 
092644 



PLP7T: 



tac?b: 

TYP7R: 
ZSU7P! 
PC470! 

TIN7C! 

T1N7X1 

TIN7RI 

T5I71 



LUA 

ADOL 

MUVL* 

JMP 

DUAS 

SKPbZ 

JMP 

NIOC 
AuDL 
ADDL 

JHP 

DOAS 

SKPbZ 

JHP 

NIOC 

LOA 

AND 

AuCO 

IDA 

susz* 
isz 

LUA 

SUBO 

STA 

LOA 

LUA 

rtOVH 

JMP 





LPA 
JS.R 
ISZ 
STA 
AuC 
LDA 
INCZH 



STA 

HOVL* 



MfcB 



3,S«REG 

3,3 

3,3|SZC 

PLP7T 

0,TTO 

TTQ 

.-1 

TTD 

3,3 

3,3,SHC 

TPR7T 

0,LPT 

LPT 

.-1 

LPT 

3,P1777 

3,0 

0,3,SNC 

3.PC470 

3,0,SiC 

CMR7Z 

3,PC1?5 

0,3,SNH 

3,CHR7Z 

0.TAC70 

3.TYP7R 

3,3 

0,3 



(head the switches 

(SHIFT AC3 bV 2 PLACES 
(SKIP IF TYPEOUTS ARC NOT 
I SUPPRESSED 



0.PC172 

TYP7E 

RTN7A 

0,FST?O 

2,2 

0.ZSU7P 

3,3 



3.ZSU7P 
0,0, SZC 



LUA 


3.PAC71 


AUO 


3,1 


STA 


l.PACTl 


SUB 


1,1 


MOVL* 


2,2,SNC 


JMP 


TIN7H 


JSR 


RST7R 


LUA 


0,FST7D 


JhP 


#RTN7A 



(CLEAR TTO UONE FLAG 
IbHlFT AC3 BY 2 PLACES 
(SKIP IF THE OUTPUT IS 
(KEwUIRtD ON THE LPT 

1UUTPUT THE CHARACTER TU LPT 
("AIT FOR LPT 

/CLEAR THt DONE FLAS FOR LPT 
(STRIP 1HE PARITY BIT 

(SKIP IF IT HAS RUBOUT 

(AC3 • 40 

(SKIP FOR NON PRINTING CHR. 

IAC3 ■ 15 

(SKIP IF IT HAS NOT A "CR" 
(CLEAR THE nORZ P05 
(RESTORE AC0 
(RESTORE CRY AMU RTN ADOR 
( 
(RETURN 



("FST70" IS NON -1 
(AC2 « -1 

(ACS IS 1 IF THE CHARACTER 
(TYPED HAS A » AND A 100800 
(IF IT HAS A », 

(SKIP IF THE PREVIOUS SIGN 
(HAS A PLUS 

(TAKE THO'S COMPLEMENT IF 
(THE PREVIOUS SIGN »A:> •-» 



(PAC71 HAS THE INTERMEDIATE 
(RESULT 

(SKIP IF EXIT IS REO.UJREO 

(RESTORE THE HORLU 
(RESTORE ACS 
(RETURN 



••030 mhasy 








01 ^2351 ^0a0fr<" 

02 

03 02352 054642 


FST7DS 


4 




T007T: 


5TA 


3,RTN7A 


04 02353 004653 




JSR 


SAV7E 


0b 02354 102000 




AUC 


0,0 


0b 02J55 040774 




STA 


0.FST7D 


07 02356 101120 




MUVZL 


0,0 


0B 02357 000411 




JHP 


TIN7Z 


09 B2360 0S46J4 


T1N701 


STA 


3,RTN7A 


10 02361 004645 




JSR 


SAV7E 


11 02362 102120 




AUCZL 


0,0 


12 02363 000404 




JMP 


TIN70 


13 t/2364 -'54630 


T1N70I 


STA 


3.RTY7A 


14 0236b )i04641 




JSR 


SAV7E 


15 02366 108440 




SUBU 


0,0 


16 02367 126400 


TINJQ! 


SUB 


1,1 


17 02370 0304b3 


TIN7ZI 


LUA 


2.PC172 


lb 02371 113000 

19 

20 tf?372 102440 




ADD 


0,2 




SUBU 


0,0 


21 02373 040731 




STA 


0,ZSU7P 


22 02374 034730 


TIN7S1 


LUA 


3,Z$U7P 


23 0237b 175014 




HUV* 


3,3,SZR 


24 0237b 000732 




JMP 


TIN7X 


25 02377 054620 




STA 


3,PAC71 


2d 02400 063610 


TIN7HI 


SKPDN 


TTI 


27 02401 000777 




JHP 


• -1 


26 02402 060610 




U1AC 


0,TT3 


29 02403 004636 




JSR 


TYP7E 


Sfc 02404 034446 




LUA 


3,P1777 


31 v240b 163400 




AND 


3,0 


32 02406 116415 




SUB* 


0,3, SNR 


33 02407 000633 




JHP 


RUBT 


34 »2410 034715 




LUA 


3,PC470 


35 02411 116414 




SUM* 


0,3,SZR 


3b 02412 101015 




novo 


0,0, SNR 


37 02413 000761 




JHP 


TINTS 


36 02414 034442 




LOA 


3.TIN72 


39 0241b 116405 




SUB 


0,3, SNR 


40 02416 000712 




JMP 


TIN7X 


41 02417 175414 




INCH 


3,3,3ZR 


42 02420 179235 




MUVZR* 


3,3>SnR 


43 02421 000712 




JHP 


TSI7 


44 02422 £34432 


TIN7MI 


LUA 


3,PCI75 


4b 02423 Ilb4l5 




SUB» 


0,3, SNR 


4b 02424 000702 




JHP 


TIN7C 


47 02425 034426 




-UA 


3.PC172 


4B 02426 110404 




SUB 


P,3,5ZR 


49 02427 000403 




JHP 


TINTN 


50 02430 020424 




LUA 


0,PC1?5 


51 02431 000676 




JHP 


TINTC»t 


52 02432 034423 


TIN7NI 


LUA 


3.TIN71 


53 02433 117022 




ADOZ 


0,3,SZC 


54 02434 156513 




.SUBU* 


2,3,SNC 


55 0243b 000674 




JHP 


TIN7R 


5b 0243b 010666 




[SZ 


ZSU7P 


57 02437 102400 




SUB 


0,0 


5b 02440 010711 

99 

S0 02441 121120 




tsz 


FST7D 




HOVZL 


1,0 



(SAVE THE RTN ADOR 
(SAVE THE WORLD 
(AC1 ■ -1 (ENTRY FOR ODT) 
(LOOK FOR FIRST DIGIT 
(AC1 • -2 

(OCTAL ENTRY, SAVE RTN ADOR 

(SAVE THE HORLD 

(OCTAL ENTRY SNITCH 

( 

(DECIHAL ENTRY, RTN SAVED 

(SAVE THE WORLD 

(UECIMAL ENTRY SHIl'CM 



(AC2 IS 10 FOR OCTAL AND 12 
(FOR DECIMAL NUMBERS 

(SIGN AND LEADING SPACES FLAS 

(SKIP FOR LEADING SPACES 



(STRIP THE PARITY BIT 
(SKIP IF NOT A RUB-OUT 



(SPACE, OR NULL 

(COMMA 

(HINUS 

(OR PLUS ? 

(MODIFY THE SIGN 

(AC3 • 15 

(IS IT A CARRIAGE RETURN7 

(IF CR THEN GO TO TIN7C 

(AC3 • 12 

(SKIP FOR LINE FEED 

IAC0 < 15 



(SKIP IF NOT A DIGIT 
(SKIP IF DIGIT 

(OUT OF LEADING SPACES 
(AC0 ■ t 

(SKIP IF IT HAS FIRST DIGIT 
(FOR ODT 



0031 MNA5Y 

61 02442 1»1» 

f'd HS143 12512P 

83 (12114 1S7!»0H 

014 »244b 155220 

Ob 02440 175232 

06 02447 10/000 

0/ 02450 0A073H 

»e 

89 B245i nannac inTk: 
io 

11 U2452 *?P)0 177 P1777I 

12 02454 o«o»12 PC172: 

13 »2454 «R«i(il9 PC1751 

14 »24Sb 17772H T1N7U 
16 lo24S6 aciUBSI TIN72I 
16 u2457 naolao C17701 
17 

le 
19 

?0 
21 
22 
Si 
24 
26 
26 
27 



MUV*L 


»»1 


MOVZL 


1.1 


ADO 


3,1 


movzr 


2.3 


MQViRS 


i, 3, S2C 


ADO 


u.l 


JhP 


TINT" 



MCI 13 SHIFTED BY 3 PLACES 
IS OLD PACT.1'8 ♦ NEH DIGIT 



(SKIP IF OCTAL MODE 
f ADO 2 OLD PAC71 IS 



(TYPE OUTSS CAN BE FOKCED TO 
MTY BY PLACING -1 IN THIS LOC, 



1/7 

12 
15 

-60 
54 

loo 



(TEXT BUFFERS FOLLO* 

B2460 1513e5 EKMSl: ,T«TE /ERKOH NUMBER 
147722 
120322 

1*52516 
mill! 
1513t)5 
B!»H24JI 



28 U2467 142640 EMS1AI 



,TX1F / ENCOUNTERED SUBTEST / 



29 

3B 
31 
32 
33 
34 
35 
30 
37 
3D 



141516 
052717 
152116 
151305 

042305 
05164? 
OH125 
142724 
152123 
OM240 



39 02bo2 I5l3ts3 EKMS2! .TXTE /LHY 



AC1 



4K 
41 
42 
43 
44 
4b 
46 
47 

an 
49 
So 
51 
52 
53 
54 
5b 
56 
57 
5b 
59 
6.) 



120131 

12021? 

120240 
141501 

120000 

12024B 

12424? 

141501 
12»261 

12»?4(f 
120240 
141501 
1202D2 
12024*" 

120240 
141501 
123P63 
120240 
124240 
14152l» 
000000 



0032 HNASY 


01 02530 


051640 E«S3A: 


(12 


041129 


03 


142724 


84 


192123 


!>5 


400240' 


06 02535 


14324B EHS3BI 


37 


144501 


so 


142714 


09 


12alo4 


U 


00000P 


11 02342 


04H513 ERMS4I 


12 


152314 


13 


■142305 


14 


14764? 


15 


12-J116 


16 


151305 


17 


147722 


IB 


00»322 


19 02552 


147714 ERMS5! 


2t) 


050317 


21 


047311 


22 


120107 


23 


047317 


24 


14264? 


25 


151322 


20 


151317 


27 


D<nt*el 


28 02S63 


141640 HOGVl: 


29 


046717 


30 


I 46120 


31 


152305 


32 


042305 


33 


*5164« 


34 


041125 


35 


142724 


36 


152123 


37 


000240 


38 0257b 


142640 HDG72I 


S3 


042116 


41! 


147640 


41 


120306 


42 


04052? 


43 


051523 


44 


0(10240 



/ SUBTEST / 



.TXTE / FAILED / 



/HALTED ON ERROR/ 



,1XTE /LOOPING ON ERROR/ 



.TXTE / COMPLETED SUBTEST / 



,1XTE / END OF PASS / 



181033 MNA5Y 


01 




03 




.X 




as 




0b 




07 




06 


02604 1201911 


09 


144513 


J 81 


151303 


11 


026717 


12 


147316 


13 


8/4(1526 


14 


043640 


IS 


054523 


16 


141518 


17 


1S1110 


lb 


0473(7 


IV 


1052717 


20 


120123 


81 


047311 


22 


142724 


23 


143322 


24 


1415*1 


25 


120305 


26 


144504 


27 


043301 


28 


147316 


29 


132123 


it 


14J711 


31 


120240 


32 


142722 


33 


027126 


34 


8)30248 


35 


00060 


36 


02640 12024? 


37 


04064? 


38 


146314 


39 


152240 


4? 


0517*3 


41 


120324 


42 


032516 


43 


041115 


44 


131303 


4S 


120123 


46 


131101 


47 


120303 


48 


142722 


49 


147S20 


50 


152322 


SI 


042305 


32 


144640 


S3 


120116 


94 


1417J7 


36 


040724 


56 


120314 


57 


134303 


SB 


142703 


39 


152120 


60 


142640 



8-034 MuASY 



.T1TL 



IUATA AND CONSTANTS FDLLO" 
HDGi: .TKTE / 



MICRO-NOVA ASYNCHRONOUS INTERFACt UIAGN 



ALL TEST NUMBERS ARE REPORTED IN IJCTAL. EXCEP 



01 

32 
"13 
04 
'-IS 
06 
07 

0b 
09 
10 
11 



151J22 
151317 

1S2640 
V4K640 
042116 
e>4|240 
052501 
12B104 
8140722 
142724 
000C00 



12 02704 K4J240 HDG3: . TXTE / BAUD KATE CALCULATED AS 



13 
14 

15 
16 
17 
lb 
19 
20 
21 
22 
83 
24 
2S 
26 
27 
2b 
29 
30 
31 
32 
3.1 

34 

35 

3b 
37 

3D 
39 
4E 
41 
42 



02721 



032501 
120104 
040722 
142724 
141640 
146101 
P527b3 
040714 
142724 
120104 
031501 
070240 

032640 
144316 
120324 
047123 
142504 
120322 
142724 
192123 
042240 
053303 
141711 
120305 
1475H 
120324 
147706 
047125 
000104 

43 02742 000200 

44 02/43 000100 

45 02744 00«040 

46 02745 000020 

47 02746 P00010 
46 02747 000004 

49 02750 000002 

50 02751 000001 

51 02732 000000 
32 U2753 000177 
53 02754 000277 
34 02755 000337 
55 02756 000357 
5b 02757 000367 
37 02760 000373 
58 02761 000375 
39 02762 000376 
60 02763 000377 



M0G4I .TXTE / UNIT UNUEH TEST DEVICE NOT FOUND/ 



300200 
900100 
300040 
300020 
900010 
400004 
000002 
"00001 
400000 
000177 
000277 
000337 
000357 
000367 
000373 
000375 
000376 
1100377 



O033 MNAST 

01 02764 000252 

02 162/fiO 000125 

03 02766 000245 

04 02767 000132 
0b 02770 00o3b<» 

00 «i?77i eei^«i7 



000232 
00012b 
000245 
000132 
O0036O 
000017 



07 B2772 002000 RUM! 002000 (NACHINt LAnSuAGE CODE FOR CONSOLE UEBU6 

0t! 02773 044560 044360 

09 k.2774 «24000 024O00 

10 k'2775 «)445l)l 844361 

11 02776 040534 040554 

12 02777 050533 050355 

13 03000 1)54555 ("54555 

14 03001 102560 102560 

15 03O02 063477 063477 
10 03003 101121 101121 
17 03004 101140 10U40 
10 03005 060277 060277 
ID 03006 063611 063611 
2D 03007 101121 101121 

21 03010 101140 101140 

22 03011 B40550 040550 

23 03014 061201 »61201 

24 03013 040544 040544 

25 03014 060201 060201 

26 03015 040543 040543 

27 03016 004503 004503 
26 03017 020545 020543 

29 03020 034543 "34343 

30 03021 126001 126001 
Jl 03022 055000 H55000 

32 03023 173414 175414 

33 103024 042537 042537 

34 03023 044536 044336 

35 03026 060210 060210 

36 03027 000577 "00577 

37 03030 173665 175665 
36 03031 U00766 000766 

39 03032 034430 034430 

40 03033 162014 162014 

41 03034 000551 0003S1 

42 03033 061077 061077 

43 03036 U44520 044320 

44 w3»37 020520 020320 

45 63*40 061001 061001 

46 03041 020517 020317 

47 03042 060001 060001 
46 103043 024315 024316 

49 03044 125223 125223 

50 03045 060211 060211 

51 03046 125220 125220 

52 03047 125204 125204 
33 03030 173004 175004 

54 03o51 126000 126000 

55 03052 044507 U44507 

36 103053 B20477 020477 

37 K3054 1024477 M24477 

58 03055 «i30477 03<"477 

59 03»5O 034477 034477 

60 03057 010502 010602 



0036 MMSY 

01 03060 060177 

02 03061 002475 

03 03062 000121 

04 o30«3 K14503 

05 03064 125121 
90 03065 126440 
07 03«*b 125120 
0b 03067 125120 

09 u3»7t, 160000 

10 03071 004435 

11 03072 004454 

12 03073 A0054? 

13 03074 034500 

14 031473 1164io5 

15 03076 000500 

16 03077 175653 

17 03100 034463 
16 03101 175645 
|9 03102 125112 

20 03103 000725 

21 03104 (44457 

22 03105 036456 

23 03105 054456 

24 03107 034453 

25 03110 020662 

26 03111 030466 

27 U3112 173400 
20 03113 143000 

29 03114 004706 

30 03115 044436 

31 03116 024445 

32 03117 O00656 

33 03120 1311*00 

34 03121 054447 

35 03122 050444 

36 03123 131000 
3/ 03124 126621 
36 03125 132491 
3D 03120 O20551 
4* 03127 101400 

41 03130 132432 

42 03131 004411 

43 03132 000773 

44 03133 123004 

45 03134 0(4772 

46 03135 O30431 

47 03136 004407 
40 03137 0*0177 
4S 03140 000430 
51 03141 021400 

51 03142 12322" 

52 0.3143 125220 
33 03144 125221 
54 03143 08072ia 
5b „3146 *6illl 

56 03147 o63311 

57 03150 ,»o7/7 
3b 03161 (.05401 

59 03152 177777 

60 03153 177777 



000177 

002473 

000121 
010S"i 
125121 
126440 
125120 
125120 
166000 
004435 
004454 
0O0S42 
034300 
116433 
000300 
175655 
034463 
175645 
125112 
000725 
044437 
036456 
054456 
034453 
020662 
030466 
173400 
143000 
004706 
044436 
024445 
000656 
131000 
054447 
050444 
131000 
126621 
132401 
020551 
101400 
132452 
00441 1 
000773 
125004 
000772 
030431 
004407 
300177 
002430 
02140k 
125220 
125220 
125221 
020720 
061111 
^63511 
0H0777 
005401 
177777 
177777 



116 LOCATIONS Of HAH HERE 



0037 MM 

01 03154 

02 03155 

03 03150 
31 v.3157 
<*b 03160 

07 t>3162 
16 03163 
89 K3164 
lie 43165 

11 £3166 

12 w3167 

13 03171c 

14 03171 

15 413172 

16 03173 

17 03174 
lb B3175 

18 0317c 
20 03177 
31 03200 

22 03201 

23 1)3202 

24 03203 

25 03204 

26 03205 

27 «i320O 

28 03207 

29 032181 
IB 11)3211 

31 03212 

32 03213 

33 03214 

34 0S216 
36 03216 

36 03217 

37 0322a 
3<j 03221 

38 03272 

40 03223 

41 03224 

42 03225 

43 03226 

44 03227 

45 0323» 

46 03231 

47 03232 
46 03233 
49 03234 

30 03235 

51 03236 

52 03237 

53 03240 

54 03241 

55 03242 
36 03243 
S7 03244 

56 03243 

39 03246 
60 03247 



AS* 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
004726 
004746 
000101 
145*00 
004747 
000377 
171000 
133000 
034550 
136453 
000301 
116005 
000631 
034301 
1104t)5 
004507 
034465 
162405 
000457 
145000 
101405 
000411 
126460 
115644 
161665 
00041B 
004715 
000077 
004464 
025000 
176440 
094736 
176000 
034732 
054732 
063610 
000777 
060610 
034677 
163400 
116403 
004676 
176137 
000707 
034443 
116452 



177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
177777 
004726 
004746 
000101 
145000 
004747 
*00377 
171000 
133000 
034550 
136453 
000601 
116005 
000631 
034501 
116405 
004507 
034465 
162405 
000457 
143000 
101405 
000411 
126460 
115644 
161665 
000410 
.304715 
000077 
004464 
025000 
176440 
054736 
176000 
054732 
054732 
063610 
000777 
060610 
034677 
163400 
116405 
004676 
176137 
000767 
034443 
116452 



0038 MM 

01 «3250 

02 03251 

03 03232 

04 03253 

05 03254 

06 03253 

07 032S6 
06 03257 

09 03260 

10 03261 

11 03262 

12 03263 

13 03264 

14 103263 
13 0326b 

16 03267 

17 03270 
lb 03271 

19 03272 

20 03273 

21 03274 

22 03275 

23 03276 

24 03277 
23 03300 

26 03301 

27 03302 
26 03303 

29 03304 

30 03305 

31 03306 

32 03307 

33 03310 

34 03311 
33 03312 

36 03313 

37 03314 
36 03313 

39 03316 

40 03317 

41 03320 

42 03321 
4d 03322 
44 03323 

43 03324 

46 03323 

47 0332b 
4b 03327 
49 03330 
30 03331 
Si 03332 

32 03333 

33 03334 

54 03333 

55 03336 
36 03337 
57 03340 
36 03341 
39 03342 
60 03343 



A3Y 
000404 
034426 
116442 
00<i6l0 
i.lt>711 
124400 
0347H 
167000 
044707 
034435 
116414 
034431 
116414 
000605 
045000 
175232 
000736 
004421 
145400 
152220 
147400 
020455 
004633 
000057 
166422 
122433 
167001 
000667 
004614 
025000 
004613 
000720 

000114 

000067 
054656 
004626 
000015 
0(4624 

000012 

*04622 
121041 
002647 
152400 
025521 
045002 
175400 
131400 
125014 
000773 
061077 
001344 
024026 
107400 
124000 
010014 
010030 
010032 
125404 

000005 

030016 



000404 

03442b 

116442 

000610 

010711 

124400 

034711 

167000 

044707 

034435 

116414 

034431 

116414 

000605 

043000 

175232 

000736 

004421 

143400 

152220 

147400 

020433 

004053 

000057 

166422 

122433 

167001 

000667 

004614 

025000 

004613 

000720 

000114 

000067 

034656 

004026 

000015 

004624 

000012 

004622 

121041 

002647 

152400 

025321 

045002 

175400 

131400 

125014 

000773 

361077 

001344 

024026 

107400 

124000 

010014 

010030 

010032 

125404 

000005 

030016 



0039 MNASY 

01 03344 050377 

02 e3J49 06.50/7 
00 03346 l<"1102 
04 03347 000377 
09 B335u 004030 
016 03351 101065 
07 03352 00H017 
06 03353 004027 

09 03394 049026 

10 03399 1010100 
U 03356 000022 

12 03357 000077 

13 05j6» 126420 

14 03361 063577 

15 03362 000030 

16 03363 060477 

17 03364 107363 
16 03365 000030 

19 03366 125300 

20 033S7 M01400 

21 03370 000000 

22 03371 «77401 

23 03372 000060 EBUF 
24 

29 03452 047503 
26 
27 
2b 
29 
30 
31 
32 
33 
34 
39 



054520 
044522 
044107 

K20124 

041450 
020051 
043504 
0?9U>3 
030440 
Ij33471 

36 0346S 040466 ALU RIGHTS RESERVED./ 

37 046114 
36 051040 

39 043511 

40 052110 

41 020123 

42 042522 

43 042523 

44 053122 

45 042105 

46 000056 
47 

4b .tMO 

• •00000 TuTAL ERRORS, 00000 PASS 1 ERRORS 



050377 
060077 
101102 
000377 
004030 
101065 
000017 
004027 
046026 
01<»1«J0 
000022 
000B77 
126420 
063577 
00003U 
060477 
107363 
000030 
125300 
001400 

H00000 

^77401 ItND OF "OH TEST DUFFER 

.BLK 60 (BUFFER FOR NU LOOP DATA FAILURES 

.TXT /COPYRIGHT CC) UGC, 1976 



0040 


rtNAST 
















A 


P00001 


2/12 


2/14 


2/22 


2/48 


2/90 


2/32 


3/36 






12/26 


12/29 


12/40 


12/43 


12/97 


13/11 


13/32 






13/42 


13/90 


13/59 


H/10 


14/13 


14/21 


14/39 






15/16 


15/29 


16/27 


16/54 


17/23 


17/41 


18/05 






18/94 


19/01 


19/42 


19/36 


20/09 






AllMSK 


000032 


11/09 


11/30 












Al>IN 


001254 


17/33 


17/42 












e 


000001 


12/26 


12/29 


12/40 


12/43 


12/97 


13/11 


13/32 






13/42 


13/50 


13/59 


14/10 


14/13 


14/21 


14/59 






15/16 


15/25 


16/27 


16/54 


17/23 


17/41 


18/03 






18/54 


19/01 


19/42 


19/56 


20/69 






BAUO 


000100 


2/34 


2/55 


4/04 


4/65 


5/19 


16/27 




BDOuT 


001323 


16/22 


18/27 












SUTST 


001265 


16/47 


17/49 












BITUN 


001574 


22/52 


22/58 












BREAK 


001352 


18/50 


18/55 












BUF 


000136 


5/49 


15/55 












9UFA 


000137 


5/50 


15/56 


16/13 


17/10 








BUFF 


002742 


5/49 


5/50 


34/43 










c 


000004 


12/26 


12/29 


12/40 


12/43 


12/57 


13/11 


13/32 






13/42 


13/50 


13/99 


14/10 


14/13 


14/21 


14/99 






15/16 


15/25 


16/27 


16/54 


17/23 


17/41 


18/09 






18/54 


19/01 


19/42 


19/56 


20/09 






C10 


000109 


5/24 


11/39 












C1070 


002457 


31/16 














CIS 


000106 


5/25 


13/55 












C20 


000 107 


5/26 


19/36 


22/37 










C252 


000111 


5/26 


13/28 


14/17 


17/53 








C4 


000104 


5/23 


13/06 


14/48 


17/11 








C50 


000110 


5/27 


11/11 


11/22 










CAC70 


002072 


26/22 


26/24 


26/42 










CHA73 


002109 


26/32 


26/35 


26/39 










CHC7T 


002073 


26/10 


26/13 


26/24 


27/43 








CHECK 


000577 


2/36 


11/03 


11/18 










CHE7X 


002113 


26/34 


26/42 












CHR7E 


002071 


26/21 


26/28 


26/43 










CHR7Z 


002221 


26/36 


26/41 


28/04 


29/23 


29/26 






CNT 


000133 


5/46 


15/56 


16/16 


17/12 








CkTl 


000134 


5/47 


14/49 


15/04 


15/07 


16/17 


19/35 




CNT2 


000139 


5/46 


14/50 


15/36 


16/19 


16/40 






CNTR 


000633 


10/56 


11/17 


11/31 










CON 


001173 


16/40 


17/06 


17/20 










CDNAD 


000103 


5/22 


11/40 












CUNT 


000619 


11/06 


11/17 


11/27 










CONOR 


000b3« 


10/21 


11/37 












COUNT 


001345 


2/52 


3/02 


3/06 


18/49 


16/92 






CnL7F 


002120 


e/52 


26/49 












CTIME 


0H1279 


17/60 


18/03 












CJ100 


001664 


22/21 


23/54 















000 3 


12/26 


12/29 


12/40 


12/43 


12/57 


13/11 


13/32 






13/42 


13/50 


13/59 


14/10 


14/13 


14/21 


14/99 






15/16 


15/25 


16/27 


16/54 


17/23 


17/41 


18/05 






18/54 


19/01 


19/42 


19/56 


20/09 






0100 


000112 


5/29 


24/23 












01000 


000114 


5/31 


18/16 












0135 


H001 13 


5/30 


18/12 












OATtR 


001213 


16/3SI 


16/58 












DC07T 


P02164 


27/32 


27/52 












DtC* 


f«,1051 


22/39 


22/42 













Id 04 1 MN»Sr 



DtC?7 P02165 27/33 

DE.T7B 002224 27/24 28/07 

DIR1 000145 5/05 5/96 

B0I1 000621 11/14 1 t /lb 11/21 

OONt 0B1447 19/24 19/26 21/08 

EBUF 003372 3/Sl 39/23 

ESHIM 000140 S/51 16/83 17/31 

ECNT P00141 S/52 18/06 16/42 17/02 17/3e> 

EPHKD 0B1673 22/25 22/41 22/43 24/01 

EGGS 000164 5/08 6/11 6/12 

EMALT B00024 MC 7/3S 18/2S 12/2B 12/39 12/42 12/56 13/10 

13/31 13/41 13/49 13/58 14/09 14/12 14/20 

14/58 15/15 15/24 16/26 16/53 17/22 17/40 

18/04 18/53 18/60 19/41 19/55 20/06 

EhLYT 000063 MC 7/55 12/26 12/29 12/40 12/43 12/57 13/11 

13/32 13/42 13/50 13/59 14/10 14/13 14/21 

14/59 15/16 15/25 16/27 16/54 17/23 17/41 

18/05 18/54 IS/01 19/42 19/56 20/09 

ELOQP 001224 17/07 17/30 

EMS1A 0H2467 23/*»9 31/28 

EMS3A 002530 24/17 32/01 

EMS3B 002535 24/21 32/06 

EWCNT 0(10212 3/06 8/82 9/14 22/30 22/32 24/42 24/56 

ERFLG 001674 23/59 24/02 

fcHMSl 002460 23/05 31/21 

EKMS2 002502 23/14 31/39 

ERM54 002542 23/41 32/11 

EKMSS 002552 25/04 32/19 

ERNUM 000214 3/88 8/24 22/23 22/3B 23/06 

ERPT 001252 16/44 17/31 

ERRCT 0*1672 21/5B 22/34 23/60 24/13 24/26 24/32 

FALPT 001063 15/18 15/35 

FLAG 001671 22/47 23/59 

FST7D 002351 28/45 29/39 29/58 30/01 30/06 30/58 

FUORD 001555 22/4i) 22/43 

HDG1 0U2604 10/24 33/08 

HUG2 002640 10/27 33/36 

HDG3 0027*4 16/32 34/12 

MDG4 002721 10/37 34/26 

HDG71 0O25S3 25/15 32/28 

H0G72 01)2575 21/15 32/38 

HELP 000201 3/01 8/12 8/13 

HISPD 001317 16/15 18/23 

ICPL? 0140254 8/32 10/22 10/25 10/28 10/29 10/38 18/34 

21/18 23/12 23/15 23/30 23/42 24/30 25/05 
25/18 

IEGGS 000163 6/11 10/07 10/40 21/21 23/31 

IEHAL 000243 8/43 9/06 

ILGDV 001054 15/03 15/10 

ILUUP 000245 8/45 12/31 12/45 12/59 13/13 14/24 15/42 

16/46 18/36 19/07 20/13 23/47 

IMES? 00(253 8/51 IB/23 10/26 10/36 10/53 18/31 21/14 

23/04 23/08 23/13 23/40 24/16 24/20 25/03 
25/14 
INIT 000511 10/03 
INOER 001264 17/48 

INTFl 001665 22/28 23/49 23/55 

INTPT 001074 15/28 15/29 



0042 MNAST 



INTS.V 001161 
IhTVL 400211 
INT? 002431 
IUIMS 007631 
IGMSK 0»0bJ0 
IPDCT 000251 
IPDE? 0t.0252 
IP0C7 000247 
ISF.tU 000244 

ISTAR 000202 

ITMsK 000123 

ITK 001666 

ITRCT 001667 

I1YP7 000246 

IZOC? 0*0250 

K127 00212b 

K157 P02127 

LIMIT 000131 

LOOP 002067 MC 

LClOPl 000753 
LC0P2 01,0771 
LUOPJ 001154 
LUUP4 e.01410 
LOOPS 001435 
LOQPR 0002(11 
LDOPT 001036 
LOPTR 001110 
LSWR 700116 
LS*M 000120 
MASK 001670 
MES7M 002051 
MES7S 002043 
MUPT3 000126 
MSK0 000223 
MSK1 000224 
MSIQ0 000235 
M5K11 000236 
M&K12 000237 
MSK13 000240 
MSK14 000241 
MSK15 000242 
MSK2 000225 
M6K3 000226 
M5K4 000227 
MSK5 000230 
MSK6 000231 
M3K7 000232 
MSKu 000233 
MSKy 000234 
MSWK 000115 
MS*M e00H7 
MULTI 001642 
NEG3 000132 
NEXT 001413 
NUERR 001771 
NxT 001175 



5/55 16/30 17/27 
3/Ht 4/02 9/21 25/10 

28/37 31/09 

ll/0fr 11/29 

11/03 11/28 

8/4S 24/26 

8/5B 18/33 

8/47 23/21 23/23 23/25 23/27 23/29 

8/44 12/20 12/94 12/51 13/02 13/21 14/39 

13/68 17/50 18/40 19/14 

B/06 8/14 10/54 

5/36 11/02 14/44 16/09 

21/49 22/34 23/56 24/24 24/33 

21/50 22/93 23/57 24/11 24/34 

8/46 

8/48 21/17 23/B7 23/11 23/19 24/19 25/17 

26/53 26/55 27/23 

26/51 26/56 

5/44 19/31 20/10 

3/48 7/58 12/30 12/44 12/58 13/12 14/23 

15/41 16/45 18/35 19/06 20/12 

13/37 13/40 

14/05 14/08 

16/23 16/23 16/50 

19/35 19/47 

20/02 20/11 

6/13 21/52 22/03 24/57 24/60 25/06 

14/S5 14/37 

14/60 15/17 15/26 15/41 

5/33 18/20 

5/33 18/25 

22/43 23/58 

26/04 26/11 

8/51 25/36 

5/41 19/17 

8/27 23/58 

8/28 17/04 22/35 23/45 24/36 24/44 24/95 

6/37 

8/38 

8/39 

8/40 

8/41 

8/42 

6/29 

8/30 23/01 

8/31 21/11 

8/32 

8/33 23/37 

8/34 14/32 24/47 

6/35 10/16 

8/36 10/19 

5/32 18/19 

5/34 18/24 

22/56 23/03 23/36 

5/45 

19/38 19/45 

17/48 24/13 24/39 

16/28 16/42 17/24 17/38 



0044 HNASY 
















NXT5T 


P01737 


24/14 














OK 


cuebej 


IB/33 


10/3b 


10/43 


IB/46 








ONES 


001426 


19/52 


19/59 












P1777 


002452 


29/18 


30/30 


31/11 










P3777 


7021167 


26/04 


26/19 












PAC70 


002216 


28/01 


28/16 


28/32 










PAC71 


002217 


28/02 


28/17 


28/33 


29/50 


29/52 


30/25 




PAC72 


002220 


28/03 


28/18 


26/34 










PASS 


000203 


3/02 


3/5b 


3/56 


8/15 


9/16 


21/08 


21/16 


PATRN 


001072 


14/37 


14/51 


15/27 


15/43 








PATST 


001015 


14/37 


IS/48 












PC170 


002223 


27/08 


28/06 












PC171 


002070 


26/20 


26/29 


*7/54 










PC1T2 


002453 


29/36 


30/17 


3B/47 


31/12 








P1175 


002454 


29/24 


30/44 


30/50 


31/13 








PC470 


002325 


28/52 


29/21 


29/34 


30/34 








P167B 


p 02222 


27/86 


27/37 


28/05 


28/46 








ptr? 


002117 


26/37 


26/47 












PIR7Y 


002215 


27/60 


28/20 


28/30 










PDC71 


^02157 


27/09 


27/25 












PDC72 


00215b 


27/19 


27/23 












PUC7S 


002142 


8/49 


27/10 












PUE7C 


002152 


8/sm 


27/20 












PtX7T 


002064 


26/14 














PINT 


Pal ^73 


14/46 


15/28 












PLP7T 


002276 


29/03 


29/lu 












PLS7T 


002*162 


26/13 


26/54 


27/57 










P0C7T 


002134 


8/47 


27/04 












PRINT 


0alb76 


3/16 
3/96 


3/50 

4/02 


3/51 
22/57 


3/52 
22/60 


3/54 


3/55 


3/56 


PSP7 


00206b 


26/17 


27/17 


27/36 










KAMA 


00012/ 


9/42 


19/35 


19/51 










RtP7T 


000204 


8/16 


21/24 


21/26 


21/53 


21/5b 






RLOOP 


na2eBb 


24/12 


24/38 


24/46 


24/51 








RUM 


002772 


3/40 


45/0/ 












RUMHU 


000125 


6/40 


19/28 












RUMSI 


0«)013<J 


5/43 


14/36 


19/30 










RST7R 


002234 


26/14 


28/30 


29/57 










RTN 


0)11202 


16/41 


16/48 


16/57 










RTNP1 


001034 


14/53 


15/06 


15/09 


15/37 








RTN71 


000203 


8/17 


10/52 


11/19 


11/37 


12/11 


24/10 


24/50 


RTN72 


000206 


8/18 


25/0/ 


25/19 










RTN7A 


002214 


25/58 


2S/60 


26/01 


26/15 


26/49 


26/60 


27/04 






27/11 


27/13 


27/20 


27/59 


29/36 


29/59 


30/03 






30/09 


30/13 












rtrn 


001474 


10/45 


21/28 


23/35 










RUB? 


002242 


28/38 


30/33 












SAVE 


0«812l 


3/10 
15/3B 


3/11 
18/08 


3/12 
18/45 


3/13 


3/14 


5/36 


14/31 


SAV76 


002220 


25/59 
30/04 


26/50 
4»/10 


27/01 
30/14 


27/05 


27/12 


27/21 


28/16 


SfcRVl 


000144 


5/55 


16/11 












SETUP 


00000* HC 7/23 


12/19 


12/33 


12/50 


13/01 


13/20 


M/38 






15/59 


17/49 


18/39 


19/13 








SET7P 


000021 MC 7/32 


12/20 


12/34 


12/51 


13/02 


13/21 


14/39 






15/60 


17/50 


18/40 


19/14 








SNUPT 


0*1032 


14/51 


15/06 












SPT7G 


002066 


26/18 


27/2b 


27/53 











0044 MNASY 
















STACK 


000215 


2/50 


3/09 


6/25 


9/10 


23/16 


23/20 


23/22 






23/24 


23/26 


23/32 


23/48 


24/51 






START 


150050* 


2/41 


3/Bl 


B/14 


9/08 








STRT 


Tit J IHc 


6/16 


10/46 


12/19 










Stkfcfc 


000207 


3/B3 


8/19 


10/05 


18/06 


18/12 


14/30 


14/35 






15/40 


17/03 


18/28 


21/10 


22/60 


23/36 


23/44 






24/39 


24/39 


24/54 


29/01 








TAC70 


002422 


26/51 


28/54 


29/27 


29/31 








TIMfcR 


000122 


5/37 
16/48 


13/36 
17/13 


14/04 
19/03 


14/53 


19/10 


15/18 


16/19 


TIN71 


0ltr245S 


30/52 


31/14 












TIN72 


002456 


30/38 


31/15 












TIN7C 


002326 


29/36 


30/46 


30/51 










TIN7D 


002364 


3B/13 














TIN7M 


002422 


30/44 














TJK7N 


002432 


30/49 


30/52 












T1N70 


002360 


30/09 














TIN70 


002367 


30/12 


30/16 












T1N7R 


002331 


28/39 


29/39 


30/55 










TIN7S 


002374 


30/22 


30/37 












T1N7K 


002400 


12/13 


28/49 


29/56 


30/26 


31/07 






TIN7X 


00233b 


29/38 


30/24 


30/40 










TIN7Z 


002370 


30/08 


30/17 












TUP? 


00222b 


27/31 


27/44 


28/06 










T0D7T 


002352 


30/03 














TUSND 


001043 


15/01 


15/32 












TPR7T 


002305 


29/13 


29/16 












TP37P 


002256 


26/35 


28/91 












TKNSK 


001 151 


16/19 


16/56 












TKP0 


001663 


22/18 


23/53 












TSUBl 


000700 


12/20 














TS002 


000711 


12/34 














TS003 


000722 


12/91 














TSB04 


000731 


13/02 














TS005 


000743 


13/21 














TS006 


001016 


14/39 














TS007 


00112S 


19/60 














TS01P 


001265 


17/50 














TS011 


001334 


18/40 














T5012 


001365 


19/14 














TSI7 


002333 


29/41 


30/43 












T8TNK 


700213 


3/07 
24/18 


8/23 
25/09 


9/19 
25/16 


15/47 


21/20 


21/56 


23/10 


TSTOU 


002v2b 


24/49 


25/07 












TflAD 


000676 


11/41 


12/13 












TTOAD 


000677 


11/55 


12/14 












TTT? 


002272 


12/14 


29/06 












TuRNO 


000760 


13/36 


13/46 












TYH7E 


002261 


8/46 


26/33 


26/52 


28/46 


2B/54 


29/37 


30/29 


TYP7K 


002323 


28/56 


29/28 


29/32 










USER 
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